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^JUI jLittl £jU* *4j^ 



A*JLm 



^^JLl 3j^Lo]| 4-JjjJLl 4-tlUjJI J Ntj^-^tt ( J^Q] (^1^-11 Cj-tJjJuJIj (^^IflJl ^.-iLftlLlJ 4-aL*JI 4-Lrjn-ujJLl ^^JU-uJ 

CjL^j^jjJu 4j?t-pj aLC<-AV| IJlA ^jLjj <(J-<^*]| (33-*-" ^- ^J^J-*-^' ^ J ^ U J 4-tiaJlj 4-i12jJ| cJijlLojJI (Ji-tl/ 
(jjju J < *aj t t^j^JuJI aJlSjJI 5JL?cC. *_3_i ^_ Lajij3 jlj^^Iu-uVI J-^i ^j-a ^jLcjVIj *JL*JLj tcJL-oXI 4_)Lui 3jj3 cr^-J 

4-ajL2Htl 4-JjjJI c_JjL?tI(Jl *_d J) dJJ 4-xjL>ijJ 3j-Laiw ^_&LLtl j^ij-LaJj ^j<; r^jJ 4^ul!I 3jl_iVI Q-LaS> Jl^J 

(^jJI ^JUjlJI *-^IjJI *_a 4-l<JaJI ajjj-JI (3^(j^ ^-^^i c/'fl^ <—tjjjuJlj (^-^aJI ^-JLjuJJ 4-aL*JI 4_ujl<.ojJLIj J-<^*JI 

jh^=D] ^ojjJu t^u^lj 4JLal^n1a 3jJ^Jb Ajl^JjI ^_ (jLseJJI 0Jl& ?7^ifcI<J ij-a-ju! ^J-*-" Cj 1 j I Laj a 4-L^j^dJ 

.AjxuLu V I 4jI JLLalLa jj^^* J ^_ 4-ljlSIj jIl^dij 4 (J-aJtJ! J}j-<-aJ Ubu-^jJl 

4-tiiJl Jl^Ll^JJ ^Lj^^a tl rt.mJ3 ^JjJuJL -i-ip-ll jLp-JI L$^-^ SHdL?^-^^ 4-a-lSj>J| ^JlA JjLujj 

■j^a r^V^tl I JuJ 4-aj^UI CjIjL^JLI C-jl t <u^-za\ AjJlx^=3 JjLuj 4-^ju>* CjLc j-L^j-a 4-x^.LLl^JI 
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^WifaLuUjj^l ^>i! jUttt &jLm iUj^iJi 



.4 J < rfjl^LuLll 4-4_<_uL-u2l ^iiLill ~ 

./-JjLlJI (JL^iJLl juju>o 4-Sj^1oj ^jLjj^^s jLp ^ j^f <— alt ^_ca-LULuLtl (JL^iJLl ~ 
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4_1*1»JI 4_L<^A^I S^Ltl ^JLjJ (j ^3Lj *J (J ^tj 4_Jj L^JJ^Sj Ju£. cJLj^tlj J^Jftlj 4jJuJU>Jl jlj^JJ 4jJL>- 
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Jt£.L<-u Lq-4 4_uJ^j 2 1 3j^=JI c_Jj^L>* (jL^tl/ 0L>Ol ^_ L^-oAj ^^p L^-)L^ A^=Djj>ii\ 0J^>- ^j^ 

.4j>*L>J| l, (.lo> 3^JulL<3 
4»_x^L>Jl 4 <^-l! ^-ukLaJj ^j^t 3U ^Jl £j Laj 1 4j mhI^LlJlIi tcjjL-J (j— C 3j*j>*j_a SJl_u uJl^I ^jl J^suj 



>^ t" 



^a_La-S ^j| 4-jjj l Il^a ^j*^ 4_^3U^j>iJ ^jj JljJl>JI B^Ij^-J da ujj ^_ ^j f<jl^LJJL<a x— l^j lijj i ( ^ ~ ^ )J^^* <<:< 

L^jJ <^_p^ '^^ t hji* t^> (J^=3 t^tJ JljJl>JI B^lj^-J 4_l!J C-JjLJ>iJ ^j njt^LJiLll ^j_^ <t^ fOjVl $:j^>Jl L <^JLlJ 3j^_J-^D 
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^JUI jLlUI £jU* 



fUj^JLT! 



>. I 1 j < mjI^»lJuLc 1 j j r^^l ^^^J 4 4 t-oAj (JJ-^- Lh*- JJ^ ^-^^J^'J ^-^-c^ILld (j^° ' J ' tula LuL^ 1 m j^^I (j^C 




.^j-u-xju^ icj^jsta 4_j ^Lcj — pjLLaJj JuJl>JI ^j-4 j L<^LfjL<a — ^ < rfjl^LuLc < . m ua.3 : L^JUj^auc 
.4_lIJ 4_JjL>0 /^>* (--ca_^ LuuU ( . 'J L^SJ) £>^ jL^-caJJ C-xJjJij ^Hj . ) 

Lul-l^j I jlj 4-Jjj c-JjuscJj V Sj^t-L^s 4-^L-tjuc (^1£- ojjlJu^ ^J-U-XJU^ icj^jsta J$^3 ^-co-lLs LuLc ( . m r^^l f-*-^J Ju£. 






^JUI jLlUI £jU* 



fUj^JLT! 




- ^ J^i 



tA-ullu-LuVl ■ 



jj ^=3lJ L^ij <J^J-^ (jy-ujLiLlim CaJ Ja2Jt -^LajLj 4-JL^d 4_lujliLLLUI (jr ui>bj V : 4-jJLlJI 4-^}L>Jl (jt JLl cdJi 

^jl-a hoLM jl^j 4-4-LuJLl 4_LLrjL^ULuLllj 1 uzj) Bj^Lt^JI &jjt ^.^-cujj pjLU-ll juju>JI ^_ L4I4 3j^JL^> i^j dJLLA 

<j 2 4 j < rfjl^LuLll L-jl t^^\l t c_jJl?eJj Bj^jVI ^a-La-S (jLS ^j-a-ils LuLc ^ala-aj 2j*jVI 0jL& (^^i^. J^p LaJu£.j cr-^J ^ ' 
*_a-ojj ^j njV^LJJLH ^a_La-S ^/t_J pjLLaij JUjL>JI £)_4 4 <iL>» *_A-b^Jj .4.uJ3j 2 1 4 j < rijl^LuLll J^G ^c (^J^l Lfc^pG 
LlAj ^^-l^jVI (j.q-ikLuLqU ^jJj>JI (JL^loJI ^L>ol JiiwG Sj^jVI ^j| uL>o 4-aL>JI ^>JlA Jiw| Ju 4_luj-i1o LulI I ^J^^t 
(JjlLlujj ((^y < f<jl^lJJLll Cj-cjst^JI j^jG)) Sj^LkaJI ^JlA (^^ic ^1 Hjj ^j fijt^uJLll ^a-La-2J j^jG J^J^ V 4_j| ?r clajj 
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v- \ J^A 



1- 1 J^i 



<j h gj (^^JLc J r^^r^ (^j>oLjJI (j\Jljlhj3\ * W°\ *u La I jjj ^j-i^j ^L^.lL (^_l-L^ ^-^-^ <— 3j-<-u < ^ <^ J ^Vq 

.( A- ^ )J^3lAH 4- U^i Ijl^l^j i2jLoil i^nJ! 




A- ^ J^=ui 



:^MH,ULuqi JUJtl 









^JUI jLlUI £jU* 
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2 Ah 4-^ cjL^LtxL^ ^-i^. O'JJ^' 






^L>oVI ^_ ju ^=au <L_jj>o 4_U(-.i-lLd1JjlX1 j-J^M da-j JaJu ^LLaJJI I Jlj& ?:jLiwj 4^Lc 4-J_l*-4 4^L-cl4 ^LLaj ^_ tiJ-Jjj 

.( 1- ) )J^-i,t,tl 4- U^= <^jVl ^>L>JI ^LuUI 

(JL^iJLl 4-j LLC J) HaJ £^Ljuc J^p^ 3 * ^r (J Mjl^LJuLo ^j-C- 4^>«->L^> 4 j < rHkbutXl ^j-2JI jJ ip " : 4j?c_pjJl 
4_La_OJ (^| JUl£. uL^JJ ^L_4J>iJ ^JbLUj ^_ 4_!Ljl3 4_t_LrjLtU LutX I ^JJ-^=3LJ j-£>* j-& ^lo^lULlJlII (JL^JLIj ^^-CO-LULuLil 
£.Ljj| i 4-Jjj?c_JlII 4-J^Lll aLua3*^1 (^^JLc J^J-^ (^jlJI 4-U-o-^LulII 3j-SJI (jL) (Jj-SJI ^j-^auCJJ .4-Uoi^LlLc 3jj3 4_x^ 
0jL& j*x3G J-^>iJ (^jJI Lka-U-ujJI ;JJ^~~ 'JJ 4(JL?E-4 j| (J-2^. _ijJ>*^J SJJjJlLg 4 4 j < rfjl^LuLll aLlu>2| aLc| I gJ ^~^J >» 
JL^>JLl ^ <j < uJ J_JL>JI I JL-Aj L^aLaf 4_^Dj^tlll 4 LaJuLqJJ 4-JLLSJI a! Mt-wVl ^ L 4-4_co^LLiJll a! M<-wVt 
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lL^d CjVL^jlL<-uI 4_tj 
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jLaUI J '^« jLi^. — 4_ljJL>JI ^j-i^JI ^U-jJI — u •jjktl L^jl-x^j J} *>-^' Sjj-c da ^^ L^3 a^ AY* 




1- 1 J^i 

j^ljjiil ^jl^ 4iLi^D -il-ij^jj J-x^j-ll jjfc L^j^djwc ajj^sj^ j-5!j-i J^=luI/ (^^ic J-^jJtl Ijla <Jj->- ^-^oi^LlLc 

cla^U^I ob>olj J-^J-l( 4_ jLltl oL>ol (j^J 4j3}LJI JuJu>o dJLJjL^D p^-af Jl2j Jjl^jJJ £>* C^jpjbl 1 <\\^-i 

(JJ)^"^J ^^rP* CjLfcL>iJ X] £-£&>• 4rJ (J-X^J-ll (JJ^- 4 J < r(jl^LLL<S 0J*j( *_A-O^J <^J-J^J ^-^-^ 4-aI/Lu! 4 J t rH kLuuLl 
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.^LLtiiSw cjL^Is L^jJsj a^jjJI (^^i^. S^lj^-jJl *-*-^j " 

.( U- ^ )J^rMI 2_ U^ ajj^Ij oUk 
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^L^>ol (j^j 4_jIjj^ ^L^>ol ^jLs ^Ljj^i 



jLpJ! ^juj^-u ^L>ij| ^_ J-ij-ul J J ^Ij-^j c-JjJLc jL^-tL^ <-Lajj jii^. 
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: LT JUJI jlJI 3ji£.ll 
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J-L^j-tl I JLjJ 4 j f rijl^LuLll Cj zL?c_^Ju C-x^slj^J CjJl>o 4 Aj^j!^ 4 <iL>» ^jJj^auJ ^.lSj-ux^ J-L^j-d ^jj Ju£. 
3 JlC x— lisjj^ 3 Ju^lj 4_aJ ^-i^. Bj^LkaJI 0JL.& CjjJu*. J^"" ' '" " L^Sh^J ' 4_J^L>. ^/ jj 3^~^ J4H^' JJlA ^^P"* 
t ^jJa-SJ 4_t_Lfjujlj !j^j_^d ( a lU IJl-A (JJ-^ (jL^3 ljl_3 LiLc (J^~""» "<2 <*1*_4j>o Lgjuaju c-xjL^iJ Jjl^j.^ ^c cJuLiJ 
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LuJI l-jjL^ dji^L^ 



1^=DJJ>. L ya^=3*C <>L>ol I§_ jLl^' J-4 lit ^L^AJl e-cU-UI jjfc OJ^JL? ' 4-C.L-oJl C_JjlJi£. 4-^dj.^ ^L>ol I§_ < kill 
(J-U-J cJlilLj jLpJI ^JlJj^-u ^L>ijV x_jL^5 2 I L-3 1 j*!^ I J-Lu±l <L^JU>xJ C ^J-^-jJI JLjJu ( hi a fj^XC ^y2-LQj\ JSlC 

^L^u-JI u U^tl x_t^j-^ aL^jVI l^jAs cAHi ' <— aJLtt J-^l-* ^-co-lULijlII JL^JLl da^U^ ^L>ol jlU-II aL^jVI 
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( *j tail !§_ Ji-JLJJ c-bljJa^M Jlj>J £j_a 7Tj^o ^LH^ i— >L^» JL>Jll ^>jl^. ~ ) 

.<Ja\X\ J^lj> U^JJ^ Jo^lj j^^l 

.^->! Jul ^j njl^LuLll £y*juLi^=3*J Lr^"' 3 JuiJ 4 j V> )* a ^j^=ucj ~ ) 
A h\\\ jLu j^-JlLj ^ < f<jl^LuLll J^JuJl 4-^_lS j^tiHj ~ Y 
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fUj^JLT! 



:<U^gJaLutII uLu&ll 

4_jJ <^-^p^ 4_<_io-J^1JjlJJ 3j^|jLJIj 4_xjL)j^^=JI 3j>j| JlJI (^_J 4-La_4_<-aJ 4-JjL2_4 ^j^j>iJ £)) JLJjJ 4-j| jlJI ^_ 



4 J < rHt^LuuJ Sj^lJul 



a^Lj^^JISj^IjJI 






4jjLL^J : ^Lj^^aJI Jl^>JI jJul^ia 




tf* 



L_kL3l 



Aj^aJl ' iffll 



R(V 



IjLp , r 



U .i^^ji* 
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( ,U^ ( rtlU plj^ >Uj (^JlJI jJloILj ) (^ JuJl^ c_Jj3 



JlJj-4 - ^Ljj^^JI Jl^>JI jju-^a 












i^Lj^^JI Sj^IjJ! ^oLjP^JVI J^juj 



.4-JJU C-Jj-OJl 



.j^-lxVu 1 ^-JUj^^aJl jLp-Ji 3 Jui ^j-uLSj 



.m 2 J^J ^ cJ^iJI jl T iLuulL B=0/A 






it 






^JUI jLlUI £jU* 



fUj^JLT! 



4 j < ffjl^LuLll Sj^ljJl 


LtSLj^tUj^jJI 


(j 1 < *>>stl ^j a Km ^t—^LLLim 4 ajlStl l An 


3j^IjlJI 2L R ^—uLj^^tl 4 , AjlStl jj ^nTi 


J <i~r^—3 4-uljJI 3jJuJI (j^J (■ cJiill <Jj->- 4-jjVj^aJI 


Cj^( co^JLl CjI ajlJLc £) ^ 4 uLjj^^=JI 


^ t l <Z-—> 2 Ajl S a , a «Ul )i \\ J}<*, l~t| ^|j t| ^Jl Sjl^ / 


.JU^Vlj 


: 4 j t rfjl^LuLli Bj^jI jJu aj! ^jjjL^ 


: 4_uL)j^^=JI Sj^IjU aj! (j^JL^ 


= V/Rm = I x N/Rm 


I=U/R 


_}|j I oI^-k ^ fii tW fill J^JtlJI -ibj-J : cJsj^jlLJI 


U Jl^kJI _>Ij I <*l^-i I jLUI j!j>>» : cJsj^jlLJI 


1 ol^-ij (*) j^jdJI 4 iU^j jl V ^ m( iWjlUI ji^>JI 


xv 4-^jLSJlI c.( i^7i\j 


. Kill 4_LujLlL> LuLl 1 4-^jL2JLl C( tS>7)\ 




: 4 < < <i tW (ill 4_4jL2Jj 


r a <^l ^^^— i tt a ajI ^^1 


Rm = 1 / jixA 


R = 1/ xxA 


4j < Hjl^LuLll Sj^lJul (JJ-ts = 1 


J-x-^J-tl J^L = 1 


3^L*U 4 iM,i iW (itt 4-JLg»jJLl = |LL 


S^UI 4-jJjL^J^Q = % 


£.ljv"H J' ^^»j-^' fJa_2jo ijvLajuc = A 


(J-L^jJj *_LaJLc 4j>*L_cl4 = J\ 



t I j ^ A) 4 J f r(jl^LuL<a CjLla^3lJ ^JUj^^aJI jLpJ-5 ^ < rH kbutXl j^tjQJl (jajL2j 
if 

. 1 o^u J^=l! cjLiiil -iJ^.j jLj^' <^>Llo-l £-a (3^^' 

.(^Litj^-ual) At: l^rxLx^ SJl^j - 

t ^jjjL2ju L^jL-a3» ^j-^3uCJj ~ 

At 



= IxN 



>r 






^JUI jLlUI £jU* 



fUj^JLT! 
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.( t 4-oJ) 3 JL>.jj CjLoUI JJl£. 


:N 


(jojjcVI A)_j j Lull Sjui 


:I 



=10 At 



=10 At 




\t> K 



. <JL>Jll daiw <Jjla I^-jILa J-^=J J^JuJI 4_lLi^j ct^J 
i U ^\l ^ 4 J^JLjJI 4-JLl^jJ 4j^Lujll4 (^J-Sj OLiiJI ^JlC £)-4 ^jL-uILc _iJt£. L-^J ^jLiLa (^-O (Y * ~~ ) ) (J^a-jJlj 
^j-A jul^^I ( U Y*~ ^ )J^— » loJI ^_ 7c-ti^j-^ j_& I ^^^ (cLa-i JaJLXDj^j <^£tl ( hi gJJ da < ujlUl <JL>dl daj>» (Jj-^ O' 
daj tait^ (JJUjlJ^ ( c_w Y ♦ ~ ^ )J^=a Mill ^- 9c-lS>jjO j-A 1 o^ J_JjlaJI < r? UH da r njlU JL>Jll da >. Jj-U 
tjLfl ill] Jl_ij Jjdal A^L^a xda £j <jf 1^-lIc(c-J t Y * ~ QJ^-i Mitl 4-tc-x^j-^ jj^ 1 o^ JjijdaJI ( MU 4- JW^ 

.da^-uojjj 
XT : jwCjJu ^_ca-daLLiJLl JL^d! 3 Jiula] jwCj^j " 
.(j*!* J^-it <LiJ J^u^f) At/ill : 4-wjLjS 3 Jt^j - 



: OJ-* 



IJLJu 4_lL-4jL>* /*V^=3 



^J 



H = 



IxN 



'm 



"m 



At 



m 



. cjUUI ^jlc 


:N 


(j-u^s^l A)_j jLi!l sjui, 


:I 


. (At 4iJ j^-Lxf^L^daLLm J^SJuJI i-JLaj 


:0 


( m jlll » i^jAU,„y,tl JUJ.I jL.±tl J^Is 


^m 



1 i 






^JUI jLlUI £jU* 



fUj^JLT! 



W-* — 




Lm 


M -^— 


^^-^Lm 




~~yWi^\\Vi^\. ~ s 






(») 


M 



d^j_Laj>dl 



O : j^CjJIj ^-uj-j^LulXI J^JllJI 4^Ll^=3 1 j *jjl? ~ 



: OJ-* 



IJLJu 4_lL-4jL>* /*V^=3 



^J 



B = ^ x^xH 



<_ rlrttl 3 jUl ^n <u\\ ijjLajVI J-aL*-A 


:Hr 


(1.25x10" 6 ^jLuj) ^\jJAl oiUSVI j*u* 


:Ho 






(T^ x,»^j, ... ,UI;:t,| jjV'M i*«l".^ 


:B 




(Yl- OJ^-i 



>« 






^JUI jLuUI £jU* 



fUj^JLT! 



J^Ju 4J (h YY- O J^hm«4- ykStl o' ' ta -wMjj (jLliuJoLuLq pi j La5 (YY- ^) J^-iMitl £-^J£9 

. (l_W YY" Oj^=Lui 4_jJwV| L-J^-UI £jj* J*j| ^ mhULuLc 

.( >L-uj (jUnj) Wb : 4^_uLS 3 Jl^j - 



: OJ-* 



IJiju 4_lL-4jL>* /*V^=3 



^J 



= BxA 



Wb 













2 

. (HI )*_lj^<3 J^-ll 3 JL^JJ Li LaJlJ) *_LaJL<3 <L>*L_ul4 


:A 


. (T) 3j^£J (jr u- 


ojiLLim J^jfitl A^Vi^-n 


:B 




(YY- ^ )J^3 A 



u 






^JUI jLlUI £jU* 



fUj^JLT! 



JjL^j^LUl 



:1 Jt^ 





: 


^LUI JjJl^JI 2_ A t rZ\ H\pj2l\i. 


UULL>- 1 


R Jj* t",tl !'*['-£-, 


A JLt-JLJ *ul&jj£ll.oX\ i^L-JLl 


O^.uiWJUI^jOl! 


1 


? 


5930 mm 2 


7200 (iwb 


0,22 T 


? 


6000 jiwb 


<_j 


0,53 T 


11300 mm 2 


? 


21 


? 


60 mm 2 


0,92 (iwb 


J 


IT 


d= 150 mm 


? 


-ft 


1,5 T 


38mm x ? 


1600 jiwb 


J 



A 
B 



7200 



1000000 
5930 



0,0072 wb 



1000000 
O 0,0072 



A 0,00593 



= 0,00593 m 2 
1,21 T 



A 



6000 

1000000 
$ 0,006 



B 0,22 



= 0,006 wb 



=0,027 m 2 



a 11300 nmn 2 
A = = 0,01 13 m 2 

1000000 



:<_M 



( ! 



(r. 



>v 



^WifaLuUjj^l ^>i! jUttt &jLm iUj^iJi 



<D = BxA = 0,53x0,0113 =5,99xl0" 3 wb 



92 
O = — '- = 0,00000092 wb 

1000000 

A = — — — = 0,00006 m 2 
1000000 

B= Q = 0,00000092 = 

A 0,00006 



A 150 OK 

d= =0,15 m 

1000 

A=-d 2 = -x(0,15) 2 = 0,0176 m 2 
4 4 

= BxA=l x 0,0176 =0,0176 wb 



1600 AAA,* U 

O = = 0,0016 wb 

1000000 

A= * = M06_ 

B 0,22 
h = 38 mm = 0,038 m 

A , , , A 7,2xl0" 3 

A= 1 x h => 1 = — = — =0,19 m 

h 0,038 



U 



<j 



U 









fb>+s-n 



:YJli« 
SJLJ.jJ^JuJI ^Loj c-cuo.1 .10 Cm 2 cUlUIa A^L^j N = 1200 t «GLU JJUlj 60 Cm 4jfrla( aia 

.0,5 A <GjlJ, jLu <_altl 4- j- 4 'M •cH-'^klim ^jlIIIj (3^juJI iaLi^j JL^J.1 



iV = 1200? 



Lm = = 0, 6m 



100 



10cm A ., 2 

A = = 0,01m 

10000 



I =0,5A ; juo = 1,25x10' 



Vs 

Am 



:c_.jlU! 



O - B - H - 



••cM 



= I*N=O,5*12OO=6OOAt 
H = .®- = ™=1000 *L 



Lm 0,6 m 

B=^o><H=l,25xl0- 6 xl000=l,25xl0- 3 T 

<D=BxA=l,25xl0- 3 x0,01=l,25xl0- 5 Wb 

ojj^a v^'y j^ 1 Sjui '.""^-t • N = 2000 <oUi jjulj16 cm 2 ^»us* i^L^j 60 cm 4J3L <_JiLs 





:CjUIajd! 


l- 60 - 0,6m; A- 16 

100 10000 


= 0,016m 2 ; N=2000 ; B=5xl0 2 T; \id=l,25* 10 6 — 

Am 



Mi 



iU! 



:<_M 



H= 



5 



5xir -=4x10^ 



//o 1,25x10" 
ffxl 4xl0 4 x0,6 



m 



N 



2000 



=12 A 



n 









fb>+s-n 



j^kJlj 300 At/m (j.HiUiittl JWI sjl£j< 500 1 <gUJ jj^. <JiJU 4- *j±>-* f j^- 5 ' jLaM Sjui ch* La 
s cjija^ii ^L^> ^ <_J^ 4. IT jiajG ^li^ jlJjj ^jj iii< 17,14 cm u , ,nM •»; U JU^U da^ujllt 



Lm=17,14 cm = 



17,14 
100 



0,1714 m ; N= 500 1 ; H= 300 At/m ; B= 1 T 



i^jlUI 



I 



:cM 



H = 






@ = H xLm = 300 x 0,1714 = 51,42 At 



51 42 
I= _u = DVfz = 2A 

AT 500 

: Jlla 

JU4I d^kiJ ck^jlll jLcJLl j^u ( juuaSVl JL>JL! d^kiJ iJUJI ^li^Jlj ^L^jVl liU^l lij ) 

. (^ JuJl>JI C-JL2JI < H t dj 2— <-aJ^2jJu 



4^1000 



i 



CllV j*\ <ul ^U-a 



20 



150 



200 



B = 0.6 T ^joll i^li^D ju£.j 4 I = 100 mA ojjl ij\h\ jLu aUiJ^i u ( n>l 

.HjUJllsjui ( s 

- T% - 






^JUI jLlUI £jU* 



fUj^JLT! 



.0 ^uJoL^l J^jdJI (j 



xkUl 



1= 100 mA = 0,1 A ; B= 0,6 T : N= 1000 t 



? A M *■ 5 J - r v^ ? v^ a 5 



^jiLdl 



o 



// - H - I - 



:<_M 



(I 



© = IxN = 0,lxl000=100A 



(200+100+150 + 50)x2 rnA 
Lm = = 500 mm 



H = - Lm = 



100 
500 



0,2 A/mm 



(* 



|Ir = JI -^ |Io 



0,6 

0,2 
3xl0" 3 



1,25x10" 



3 (iH /mm 
= 2400 



(j 



A = ^ 1QQ " 5Q ^ x 20 = 500 mm 2 = 0,0005 m 2 



U 



Y> 









fb>+s-n 



(j 



O = B x A = 0,6 x 0,0005 = 0,0003 wb 



:ljlla 



Jl£>. ^ylr. Jj^sj^j R — 48 12 <£mj[2jaj. N — 2450 iaJ ] «GLaJ ^JlC ' aid 

. © ^u-^LUUI J^jCUt JuL^j (Y) . IjLuJIO) : ,-c^l U = 24V 



JV = 2450? ; R = 48Q ; U = 24v 



•.^jjIUI 



- I 



:cM 



# 48 

6 = IxN =0,5x2450 = 1225 A 



I =1.2 A jLucUj-^j N= 1000 t ^UJjj^e-^ 
: v ,„«j Lm = 500 mm juai jLu^ j^isj 
H u ,„U\<ii\ JUXI sjui (Y) . ©t^uuLLai jajaliUiz>j(>) 



N =1000? ; /=1,2A ; Lm = 500mm 

H - © 



Lm = = 0, 5 m 

1000 



rr 






^JUI jLlUI £jU* 



fUj^JLT! 



Q = IxN =1,2x1000 = 1200 A 



H= ^_ = 1200 = 2400A/m 
Lm 0,5 



: A Jlio 
H= 1.8 A/mm 4-!Ut4 SjL<i ^ >_■ >^ cJfe jj < aLa 

B (^i^tLlim ,3^0111 lali^a : <. , >..i-»>l JLl r = 2400 ojjlslIJ ^miitl ijjLaiJI J^L*-«j 



//=l,8A/mm ; //r=2400 



i^jlUI 



B 



:<_M 



g= ]*A =1>8x iogo = 18 oo A/OT 



1 mm 
1000 



1 



= 1.25xl0~ 6 x2400xl800 = 5.4r 



L <djl3 ^JbJux <_J£ J^x i^jnU I = 0.1 A ^jljuLs jLu 4_> j-<uj N = 1000 t <GLaJ JJic (JsLs 

^i r = 2400 v uit ^lu-lUI oiLajV! <>L*^ A = 500 mm 2 <uk^> jl^Loaj = 500 mm 



.H ^uLLai JL>Jt1 Sjui (Y) 
. ,,hUUU1^jlU1(1) 



. (^i^tLLuLlI ,33 alii 4-ti^aj ( ^ ) 
B ,,mUI;;U j^jqJI iali^= (r) 



N = 100Qf ; /=0,1A ; Lm=500mm; A=500mm 2 ; jur =2400 



rr 









fb>+s-n 



icjjimi 



O - B - H - 



:J-J> 



500 mm _ _ 

L = = 0.5 m 

1000 



A = 



500 mm 



500 



1000x1000 1000000 



= 0.0005 m 



e = IxN =0,lxl000 = 100A 

L 0,5 

B = ju o Xju r xH 

= l,25xl0" 6 x 2400x200 = 0.67 

= BxA = 0,6x0,0005 = 0,0003WZ? 



Cl m == 1 U Cm «U da i "j"'t 1 jJaJiH ^ JbJLx < ,[^ (jj JL> J-^* (_, ala> (_iLs 

d = 2cm a^j j^jJaSj [N = 4096 ui] <gUJ .>jmj 

. B ^o^LUUl J^joJI 4Jali^= (£) .H ^^oLLlUI JUJt! Sjui (V) 

. O u ,,nM ;UI jajci]! (1) A JUJLl^k^^Lu^Co) 



dm =\0cm 



N = 4096? 



J = 2cm 



/ =1,25A 



r* 









fb>+s-n 



icjjimi 



O-A-B-H-Lm-0 



e = IxN = l,25x4096 = 5120A 

1 r/7i 
£/_ = L_ = ;rxd,^ =3,14x = 3,14x0,l = 0,314m 



m m 



100 



# = — = -^- = 16305,73A/m 
^ 0,314 

= l,25xl0~ 6 x 1x16305,73 = 0,027 



A = 



;rxd 



2 3,14x 



2 cm 
100 



-|2 



3,14x(0,02) : 



4 4 

3,14x0,0004 0,001256 



= 0,000314 m 



:cM 



= BxA = 0, 02 x 0,0003 14 = 0, 0000068 Wb 



20 cm 




: n Jlla 



.H ^u-uLimt juat sjui (r) 

. B cr u J aLLLm (3^juJI iali^s (i) 

. A JL>wll * Us* i^LaA (o) 

. O ^ mmULuUI jajaJl (1) 



Hr = 2400 



Ye 









fb>+s-n 



xkJl! 



^-uijll ^j_^ 



•.^jjIUI 



O-A-B-H-Lm-0 



:«>JI 



L m = 2x(20-5) + 2x(15-5) 

= (2xl5) + (2xl0) = 30 + 20 = 



50 cm 



100 



= 0,5 m 



© 40 

H = — = — = S0A/m 

K 0,5 

B = ju x/j r xH 

= l,25xl0~ 6 x2400x80 = 0,24r 

A= 5cm 2 = (005)2= o,0025m 2 

100 
= BxA =0,24x0,0025 = 0, 0006 Wb 



n 



^WifaLuUjj^l ^>i! jUttt &jLm iUj^iJi 



S Lj < tuLl li * 4j_4JU3 4JLLaJ_a (^-cJaeJN. ^j^—^ ^ * < ^J*^ ^>^"' ~~ ^ 

S L4JU >L^d <-$>£. • cH-^' A-iII 3 Jt£.Ll jf CJ+I3U! jU-<-aXI 3 JlcLI ^^ ^U^-VI 

jl 4-C.L-aJl C-JjLa^. 3 Jt£.lj3 ^^JLc ^L^t^VI (j^=3 <T> ^Ljj^^JI jL^ J-*L>- <-dla 4 jj t^>^ Jujustlj ~ ) * 

: L#J i^>L>Jl Ajuusi[jj1\ CjLI^LslJI J^=3l £-A 4-jJLlJ) CjL^jJI £y* %^=d C-3jX. ~ ^ Y 

^-co-lULulXI (JL>JLl jui ~ c-j 

I = 10 mA jLj^jj^j N = 2000 t <gU1 ^ lJiI* - ^r 

^j^j^j R = 48Q 4^ i L2^ i N = 2450 t <gU1 j>j^ <jd* - u 
. © cr uuL>[jJtX\ jajflil u**j (c-j) . IjLlUKO : <-<-u^\ U = 24V j^ 

= 2000 A UjIjlI* j^ju aAj^j ^Lbj N = 1000 t 4jU1 ^jl^ <ja* - ) o 






I = 1.5 A tfjIjLla jLjj4j j^jj N = 1000 t <GUJ JJl^. ^Ijjfc lJiLs - \~\ 

: .-..u.i.-vl L = 300 mm Ja^jUl juju jL^ J^j 
.H ,,,W>1;UI JUJU Sjui (*_>) . Cr uuLLiXI jiajuJI ajL«j (!) 

L =150 mm ^IjJI ^L^i^t-ja^j^ijU.,,? <-aLa - w 
I = 5 A ^>jjl2 jLu 4jj^jj N = 250t cjUUI jjulj r = 50 mm aj J^ < luajj 

.H er talsmi JUJ.I flJL<i (»_j) . ^id-tlaUm (3^JuJI <jlLsJ (f): <-<.«.o."w| 

. djIaSJI(j) . B ^^LLiUI J^JOJI Aili^a <£■) 

. O (jr mJaLim j^jlIII (j) . A JL>JJ « Us* i^Lu^s (_&) 

L =100 mm ^IjJI ^L ^I>a c^ ^i ^l^k^T t^U 4. Liij ^t jI^j ~ u 
B =0.08 T (jftju a'oi-,^- j\ ^ utJaiiLa Jl -*•« r= 100 mm ^u* , ^.^^ 

: c^o.1 I = 10 A ojSs jLlu 

. ^mmUUU j^joJ! i^j (u) .H ,,,M;Ut JUai sjlj, (f) 



ta 




AJjjJt call 4_U^jlJ| 4 ^Ut,l 

■cvnf>o lhii)Tlllq cvinll pilnlll nnlnllniiiinr|pll 

2^mi ^>J$JaJ$ i^u^Il 3UU1I SjbVI 



3 



3 



r 



wjUljUaiSaLM 



jjpil jLjlJI jjIjj 4- i^JL" 



(j*i g t, l c_ujJl1I!j ^jJ-AJ l *i-JjLil] 4-aL*J! 4 i n i cij^JJ 2 U, j A -» ^ (J5jJL>J! ^-J-«-3> 




jjpXI jLlJI >>lj.s 4- <*^2x { dJL^jJt (tut 

JJpJj jLp-JI lJij^ju ~ 

jjplt jL^i ^>* " 

4-^jJI ^jU*? -i-ipil J^tiJ i-o-^>JI 4-^j-tl ~ 

: tiUrfl 

■ JJpil jl^l L-djJLJ jf .) 

.-i-ip-tl jLpjl ^"3^ ^-^H^ TJ^^ O' "^ 
. 4jxjit (^^L^t -i-ip-tt ^4^*JLJ a_o-l>JI i^jJLl (*-^jtj 6^ -^ 

._i_ip_JI lJsj^aj j^sJu <j) .1 

. JJpJIj JJpJLl JL4^S1 ^J-A >L^3 (-.CUJL--VJ <jf .0 

)jjuaJI <j^>*J (^^IaJI O^J^' jU^ " 



J, 



• £^Uj ~ 






M 







. juu2uicA ij^~^ tliJJ ^-JUj^^aJI cL->JLj (^.3-ujij La ^c 4j! JuJI ^_ LujJl>». (jj)^ij e_3j_<-u I Ju 

:Faraday's Law i|Jt>U j$j12 

£)— a 4 dJQita (jL^ 3 "H 4-J ^ J*~^ O— * p Mfjl^LuLo JL^i ^ lr (jj uzj>i}\ 4. j^j^^-j J^j <_u I <a ^_ LL_<_uj_i 

JL^>JLl (j <a ^^-jj^^d jL_ jj ^ lr Jj c^j>JI ^j ^=a <n J A . Jjl <-ujJI <J j 1 L& 3j1 tiVI jJl^>oj c ciJLS <-aJl 

^j-jl& lJl-jj^^j ^L-Laj^-jJI ^jljLs J ^=3Ljba ^JLLjlJI ^j—4 J-^3 4—t£. 4_>L>*VI *u? La I Jl-Aj ^q uu-j^LLaJLI 
(J\ CjJ? c_jjL>o 3 Jlju (j^-tLtJI £yj* J-^ 3 ^LS O^ ^^ r^^ AT ^ aLc (^^IjL^ o>^^ ( h mh^iI ^p- (jr ^3J^a^l 

Faraday's law of ^^^di ^^IjL^ o^ 1 -^ ^hj l— ^ lt-^j ^>l £&* ^l^ 

^LUai JUJl! ^ c^j^^ jLp jLi Jj^^JI o^toj Ljj>U ^ ^tj .induction 



•Cr" 



Induced i-uj^^^ jl^i j 3j_a ^>^ ^_^l: j^j Current Induced u Ji^\ jL^L jLull I jl^ Jzj^u 

.Electromotive Force 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 





(rikifcnQTiieLttr 




i^^kjjJurcn-tcT 



3j>jI JlJI tcj-5 4 taj>Jj i-xJj^^aJI 3j>jI JlJI 7- Lola J^Lcj 2fc%^ t ju^. ( U ^\t j ( J^3 L A]| l2_ 4j_u_^ (Jj^-1 ^>^ ^r 

^jLs L^Mc} jf 4-uj^^tl 3j^Ijl!I Tcli^ 4JL>. £_. 4j? J} ^jju Ijl&j <4j^jliJI 3j^IjJI £- jLj jj>a 4-xjj^^tl 

.aj^jUJI 3j^IjlJI 4-j^f u-Ltf^ 3 jW 2 <Ji l£-*3^ Ijlaj 3j^IjlU j^-ujV| 4-cjL>JI 




Buttery 



Y" Y J^tr^ 

x Electrical Induction ^j^t ti*M 

lJIaj^ jl .(JL^iJL! Lk3j_La^ « La Sj ^_jj>o jl JL.2JLI CL<_iu ^-ujubuJuz (JL-5E-4 ^_ ^Ll^j.^ lul^=djj>. jJ CjJu>o IJLc 
^_>JI I Jl-l^j lJ>j-xj La I Jl^j .J_x-^jJLI *4rJ-^ iXH LuLj^^ |j g-w JL-iIjj CjVL^kJI l£JUj J ^1 4- 'k ^^ 

.Induction by motion i^j^JI <i^ ^ ^^Lj ^Wi ei^ 
- n - 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 




.i^J^J! 



jl^j>JI J4-J33 i^-uljj :ajjj>£ 




X- YJ^i 

.J*U - Y 

.< h u2uuX\ ^- j^Ll^j! 4-La_2jj CJ^3 ct^W ^J^ 5 LH *-<.or>». J^&^J^ ~ ^ 

.jL^>JI j^j-a (l^^Vj LuIj J-l^j-II (Jlc. ~ ^ 



rt 



^>t! jLdtD! jjIj^ £ ^UdiU 




(j HjKuiuu 



3 J^ 



C-cJU 
C-cJU 

CxJU 






*b>#l 






jL^Jl j^i>a l^Ij^jI 



0- 4 ( '«\j~:M\ ..£-*^ 



JxajJtl 



=»>»* 



Jiljdj (A) oL^VI 4. 
jrjliJJ (B) *L>JVI 4. 

CcJlJ 



A J U ^, t ) 



1 
\- ) 

Y 

r 

£ 
1- £ 



.^-co-xIsLljlI! (jL^JL! clajl^^. f-ka-Sj <Jl^ju>*j J-x^jJLI ciJ^>o I jj ~ ) 

:i-JllJt CjVL*JI 4- JlIjIXI Jl^>JI oL*jI jAr <j^»<n " M 

:< jr lj I q^3 4_^3j^>Jl d*->U Jl$J>Jl JuJjJ j^u-d-ij £>^=MJJ (j^ 
1 tiajf J-x^jJll 4_ 3^j-^jJLl Sj^kJI CjLxjjP^=JVI dJj^t^u j^-iu-iL LulU JL>Jtl JM-^ J-jl^^JII lLLjjaj JlJ^. 

Jl-£>. Lujuj tiJJjL-Jj CjI ■U^p^aJVI I§_ j,^ aj j^VI 4-pLs. c^Lj O Lu j^I^aJ V I £_ o^Ljj J-x^jJLI (^^jL^ J^i 

:(£- Y ) J^-, ^Jl 4_ U^= J^jJLl 4-jJa g^ 



rr 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 





J^b jjjjllVI a£j^ 



1- Y J^i A 

.(0- Y)J^iJ1 




^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 








1- YJ^i 



r* 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 




.4-xjLjj^^d OLctulaLuLo jl 4-<^j|_i oLui-ilaLuLc (j^^aj Ju3 aHjLj 

:(V- Y ) J^lAJI 











c Q 








if Y 


p-^. 


^ J5tf^ 




ll L^ 


a 


J^ ^-^r 






Mk^^f 


z<^^^ 1* 




Jmt 


3?S 


a^^^^' 








■^t-^?^^ j* ■^^^~ i 


Z^> 






^5 ^^^^ 




l<fe^r 


^S£-"" 


j/ ^H^^ - ^"^ 





V- YJ^i 

JL-^J>J| IjLA C- <-J-LriJ JlJjUII ^j c\~*1\ ^uJubllkX] (JL^iJLl li]p.LuJ ^-4J>0 JL^->J| ^L>ol (JJ)^"^J (J! <—<J>iJ jjJ ^JJjLSJ 
(j^-o^aLjLLa ( hlX\ ^J^luo ^^1^. Jl^>JI L>3^=^i <^J«^] <J-*-^J-tl i^aj^v AjbLcV 4-JjLs^ IL. < ^ig-UjJl JL>wU £-* 

) J^ Mill I2_ 1 Q^ ^ l^^-ltl 1 <\ £ + i r> J *-p^J <— dJLtl ( jr *JLtJ3 l2_ <1^3tIu-JLl JL^>JI jl JuLrt 4-^J^JlIj .(^UtJL^JI 

:(A- Y 



n 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 




■~Ljjf- fl ,?*i~" fl s ~*jtr" t, ^"^t* °2 *f 


7h 






^^O^l^ 


WTzy^ ^^Jll 




f 


|r NT j 

7 \ 


5 


£>(T 




D* 




/i 


% 


k\ /*a 


|V°>> .d VI 


x^^^ 


• S ' 



»b>j&l 



A- YJ^i 
ju^>J! jj^jj JL>JLI cLji^ jJ^j V dLljuj JL>JL! *L>J! 2_ (j^jJtl }L^ ciJj^b (6,0) ils^tlJI 4_ 

j d L^U Lj^L-cl4 4-JL>Jl 0jL& ^_ <L-5tIu-ail 



cdJjLjj ai jj ^=aj i-cj-U-Hl JL^>JLl 4JlLju o^j-c jLs i-ulii! ( j^ — jf 30 jlju ^] (7 5 1 ) ii^tiil 4_ 

600 * ** 

.vl^tltoJLl JL^>JI -il-ij^ ^-^J ^2 ^Cj^rUI JL>Jll 4JiUifl O^J*- ^Aj3 (8,2) ilastlJI 2- 
3r~ m<U JL-^>JI ciUjLJ L*-U -il-ij-JJ ^3 (jj-^J 4-CgUnU 4 oU)[\ (J^J-C jljjJ^-J (9,3) 4-J^tlJI 4_ 



u> 



^J. 



.jLu 3 Jul/ 
jl Jl-SJLI ^_ 4jjL<-tb<a jL-llp^ AlbfclLuJLl ^j_^j>JI ^jj_^=ljj ^L^— jJI u U^tl C-cj>o 02 j-^^s I J— i^>j-ll dij^j^h^ 

^_ 5_cj-U-lll 4-^L.JLl ^-<-uj uLi^-j .^>L>oVI IL. Ljj 4 uu^=d[ju*j SjjjJI ^j-^ Jj^?l < h (^^\ ^- SjisLill ^L^j>U 

Cj\j$\ uxx£=2 4-^iJuieJLl pLt^j^l IL. 3 jjjlll S J JT^J (j? ^ .U ^-^^ (Sj^l JlJI daj scjo) ( kJUU SJLol^aJI SjjjJI 
.(^~ V ) J^ Mitl 4- 1 o^ JJpJLl JL^tJLJ (j,^*-!! J^ Mitl (j^_a ^ji^tJU ^jJLl (Jj-^^ LjL^ ij-tdufj 



rv 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 




+ (/ L 



EX"£3S: 



-4/ 






210 240 210 300 330 360° 




bjj* 



9 






XI 3 >*jl 



*.jjj ojj 



lJuIoU — 5 £j!jJ! (j-\ jj ^>Jlj^ *j l-£ 



>> 



j ka >jj .Cj-JLcail lJ^jl^JJIj Cj-c^j-ll cJj—c^jJ! £)— * ^jjJlJI (J J ^^J L-JLtaJI < d LgaJuU J)OU ~ 1 OU 0^ljuj 



:^»PJI 






KHz =1000 Hz 



MHz=10 b Hz 



^JllOO HZ <j_« (JliljJpJI <-3j-*J d>J> -^->J-J <_?-^- JhH ^~* -i-ip-^1 jW^ ip.LuaXI <_>^>1^>Jt JUIjuj I jui> 
-S-ij-J 5jL_jVI ^Ij-C-V AjJeTi-ujJg ^rlLfcJI J>.^l!L> 20KHZ <j_« er^-^ dlljJpJIj <_><aiitjJ, I J^lILl 1HZ 

Hzl6x- ^jujl^J! ,'i^M,tl S_« 60Hz , 50Hz 



^>t! jLdtD! jjIj^ £ 2UJLa* 



jjjUt jLull &jLu 



fbtftt! 



: (CO) ^jljJI jjpJI 

C0 = 2x 71 x f 
.3 Jl^Ij 4-^-1-3 J'^"" 1 t 4j^ia^ < j <^Vi *4jL) r^Cl/S S JL_**jj (^jljJI -i-^p-M L>"^ 

:(Umax) u nV>*)\ <+jl2}\ 

JuLc 4-c*oL>. 4 j<; fri 4_^-l2J| ^Jl-Jj CjuJl_jjJ! ^_<-u!j 4 k> < uljj ^j-uL2jj _i_ipJl! Jl^j>J| L-^J-n (J t^aj 4-^_t2 (^^i^.1 Lr^J 



M 



^iU! jLul! jiljJ J* "faJkfa 
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»b>j&l 




:UtU^JJ!i^JI 

JL^jsJI (jr lsjuj ^j^jJL) jl ' d IX 1 *_J3jXJ CjLIa^till i_2j_*j « jLcj 4_laj>J (_£| Jl-Lc tJu^eTu.aU JujjsJI jl Jura <_ r Jk_9 

Ut = Umax x Sin <j> 

:(UlIl) ikujlll JUaill 

( jjpJLl jl^>JI) a_o-l>JI i^j-<J] 4-La-cujlXI 4-^j.SJI <.^ m(~»o dlJjJ .j^VI lJu-^jJI IL. LjJ SjioLllI i-JLoJ! i^j-SJI 

: ( ^ ♦ - Y ) J^ M<tl 4- U^d ^>^ cJu-^j (JT 1^. 2 jLc 
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:4-t]Ll]| 4j3^1jl]| ^)-^ <- <-uja! (^^pJLl JL^J>JI) 4-t-t_jj>Jl 4-^j_<JJ (Ulll) 4 La < ujJ-U 4-<*_lSJI £)! tt-uTlujlJ (3^-" ^- 4 

Urn = 0.633 x Umax 

4_x^5 L>. 4 j<; ^1 LJ tiJjjL^D -i-ip-ll jLp-Ji ^JJ-Sj j^JlJ-i ^_ j^^L-uJL! jLp-J' ^.lS j^J JlSj ^_ 4 j<; ^1 4 H < xjIUI 4 <;j^l tj 



^iU! jLul! jiljJ J* "faJkfa 
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»b>j&l 




:(Ueff) Ul^l JU^ai 

Bju^Ull BjIj^^kJ! jIJuLc Jl^jju <1^>- -i^pJI a I j^Tluj-U jl-pju C-JLl^j ^.Ij-<-u 3L^Jl4 ^_ SjujUll Sjlj^>J! (^jL-uUj 

CjLcLoJJ VI L. ulo>J rt-J (J-^J L^-bH^ U L^JLqJJ 4 jt^"*JLl| ^U-SJI X—JL4J>* f-f^p (<U I ij tiJLtjLJ .jLpJI *_ JjwC ^-i^. 

^^-cuJ <JJuJlJ . _i_ipJt! jLpJJ 4_luui]! 4_^_l2JI (jjlc Jjl^j>iJ ^jl-XJpJl LfcjjL>* J^'J 4-<*_l2JI 0jL& *_^j>OJ 2 U ( u^jjj 

:4-l$LjJI 4j3^1aJI {^yz 4-$Ljui]| 4-*_l2JI ( t iujl>iJJ (r.m.S.) CjLajjJII pj_<^j*^3 da i "J~* J Ji3* 1 Jaj) 4-lLjLdJI 4-<*_l2JI 

Ueff= 0.707 x Umax 

.e-SjjJaJI ^j-ai2J dx_>ij 4-4jL2_4 cilLaj ^-j^-ual 1 4jjui 

Bj^-^^^lj cj! jljl^U 4_L^.t-u 2 I 4 oj^tl ^ U*1 3^L_cj 4-j^LaJI ^j-uLxSJI Sj^-^Lj ^^pJLl jLpii iJLjuiJI 4 ojiitl ^LSj 

: ut^ttlJ 3WJUI ^buttl JdLMJ 
:(U- Y ) J^i^tl 



MO" 




270* 



n- yj^u 



n 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 




iJLaL^s ^JJ-* 5-C.L-^i) c-JjL^. ^j-ti^aLC 4-1jLj 4-Cj^_aJ UfllciX 4-*_aj3 4j?eILc 3jI^L J^jL-aJI J^=LuiJI ^a i la ^N J 

.Umax ^jLoj u ol^r 



I J-ilLsJ 4-JL>* ^_ ^j_^=Jj 4JL)U 4-Cj^_<_aJ JjJy 4j5cIL^J 4-o_jj>J| 4j>*jJJ (J-jILqj ^j-^=uCJ 4-j| (j-J-*- L<M^ 1 JH^V 



.( ) Y" Y ) J^slAII 4_ U^i JLxlj o' 4- lO + '^I? jfti^tlj u ok*tl 4^211 o>*-^^ t^L^ 




(^t_j 3 j j-j-^j>JL I 4-j^ljJ! L^jLj 

^LUI J^ All .«j)) >jJW 

4r ' ^^~^ Lr^W^J Lt^J"^ 



'3?' ^l) ^ : (^) ^bi sab * "d'jj o 1 ^^ 

jj cilljj (Q)) Lfcjl JiILa 4-3*ljj ^Jj'j I <\ fl *m 1 , U (yuu>.jji lP-£ 

.Or- y ) j^Aii 




w- yj^u 



£Y 



^iU! jLul! jiljJ J* "faJkfa 



■UJUl jLutll &jLw 



»b>j&l 



4 jl^^-ltl 4 *^M J ^^ ((J)) 4 ^Ijj ^ £$lj 1 o $ m U.2 9 U 1 £fG ^f^ lA-^ 1 -* P J *^ 

V a\ ^^JLUL^IjjIjl^^J-^^j LoUa ol^ltl cLki^ i]U2_U. (t) il^>J J^2_U2 + Ul 

.U,U2,U1^ 




U- Y J^ A 

-) ^ <a i iMj U.Z Jl^jsJ! 4-j^ai, 4_<jjj^=l*_U ajj t-gaJ 1 jo_»-ujJJ U 1 Jl^jsJI i-ijui ^j_<s U 2. Jl^jsJI 4-jj-ji TJ^ "JLJic 

,J±ui I -i^— iIaj»J J^— J_t£. - U2 , U 1 ^jk-»ltl 4_cxSJI f-c^>«J_$ (U2 
(-U2) u .M^-ir oUJI 4- U2 <L*lll ^j-> <-dJjj Ul <>a U2 <L*lll j-jJai Lute CiL^fcSlI Jad^A 4_ La! 

.(_£jjijl p^Liist (_£jl_jlL4 (_ r J£. J j cajeU 4 xjl^sjUj 




>0- YJ^=. 



tr 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 



: ^^t-i^JI jl^JL 4jloU*JI cjU^i, 
; L^j i^L>JI cjlx^aJlj -i-^lll J^tJLJ 4-o_l>JI i^jJLl ?=-^j^ ^~ Y ) Cr JLlJI J^=lA 




.^jl^Ij 0jj-* aL^jV ^j!MJI o-^j^t j-A : ( 1 ) ^jjjJI £>*jJI ~ I 
.(Hz) 2 jLxl^JI LulMI 4_ oljjjJI ^Jl^ j^ : (f) jjpll - c_j 

^ i ^ i 

r =- > f =~ 

f T 

.3jjjJI J}U* J-ipJLI J^^!( U^Jt J-*-^j i*^ L5 i£.f ^j : (U max) Ji^yJL! c ^UajJI ^U-t2JI - 7: 

U t = U max x sin 6 
co = 2 x n x f r/s 

:(U Hi) ikjjijlU ^U-mJl - j 

Um = 0.633xUmax 

:(Ueff>iJLjtnllUiill- j 

Ueff=0707x Umax 

- it - 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 



/ = 



:icj_ta]|j <_>Ua^Vl rljjf -iJlCJ -i-JpJI (jlj-J AjS^bJt - £ 



60 



(Hz)jjpJI: f 

(r.p.m) ^lj^ji : n 



: 0)Jlla 

:t_-< t ii-^l 4JLJ9JLH £_ SjjJ 1 jUU ic.j_<jij jjJy^ <_)LLiJ9l i*-Jjl _ji - i -^p- <s J^P jJj-a 



I" / = 



p = 2 
n xp 



60 
1500x2 

60 



p = 2 



, n= 1500 r.pm 



= 50 Hz 



n = 1500 r.pm 



^jiU! 



T - co - f 



:J*1I 



2- C0 = 2x7ixf 

= 2x3,14x50 
= 314 r/s 
1 



3- T = 



f 



50 



= 0,02 s 



to 



^iU! jLul! jiljJ J* "faJkfa 
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»b>j&l 




: (Y)JIS* 
10V u <\hi\\ <£l*jl2 C^jL^dj 0,02 S JJp* ^4^ LSjJ^' o^j^l t^ 'M 



30 ju^. Jl^>JI 4^5 - Y 






T = 0,02 s 



U=10v 



^j 



1UI 



E7 <tf 30° - f 



1- / = 



1 



= 50/fe 



0,02 

2- Ut = Umax x sin 
= 10x s in30 ( 

= 5v 



*o 



:J*1I 



:J*L-V 



: (T) JILa 

J^=lu1l!I £)-4 -i-ip-4 ^6-^ ^^J-^ Lp-^f Lt^"-^ J^=LuIa]| 

.jl^JH ^JLtiiJl L»-lH1 - ?: 
60° , 120° , 180°^j^1 - 



t\ 



wjUl jLu)! jJIjj £ AtJiu 






*b>#l 




1- 

2- 



3- 
4- 

5- 




xkai 



Umax= lOOv 



T = 0,02s 



^^jiLdl 



£/ flf (60° -120° -180°) - Uav - Ueff - co - T 



: cM 



T = 0,02 s 
J_ 
T 
1 



/=, 



= 



= 50#z 
0,02 

CO = 2 x ft xf 

= 2x3,14x50 = 314r/s 
Ueff=0,707xUmax 

= 0,707 x 100 = 70,7v 
Urn = 0,633x Umax 
= 0,633 x 100 = 63,3 V 
Ut = Umax x sin 
= 60° Ut=100x s in60° 

= 100x0.866 = 86,6V 
180°:Ut=100x s inl80° = 0V 

- iV - 



101 



-101 



^iU! jLul! jiljJ J* "faJkfa 



JJJUI jLutll &jLw 



»b>j&l 



9 = 120° : Ut = 100 x sin 120° = 86,6 V 

: (i)JliU 

rfS-J 1 U 12 Lijl Jura 4_ajLLa <2_ 1 U/\ ^ q-LajtJI «CU_t3 *-Lo jLu ^j-uj I jl jILa j_<_l/3J I I J iu jj t _ ? jJI 4_4_uLll ( _ ;r 4 L.4 

.«jlj-»- J] iljjfclll ajJuUI iil!jl^3j 4_4jLaJ,l ^_J-^ (Jj-J ^-&=*U ilbulll 4_4_l1II <_<.(.g.-v| 



Imax= 10A 



R= 10Q 



i^jlUI 



P - E/gff 



Ieff = 0.707 x l max 

= 0.707 x 10 = 7,07 A 

U e ff = I e ff x R 

= 7,07x 10 = 70 ,7 V 

P = Ueff x Ieff 

= 70,7 x 7,07 = 500 W 

: (o)Jliu 

.600V JLuLlI Juj^Jl A_*jJ3 cJLL I j] MjIa jLu CjLaia Jj^. 4JUj*jj Jl£>. (jylc-f jl JuLs Ls 



Ueff=600v 



:c_.jlU! 



U max 



:J»JI 



£/ max = 



Ueff 

0,707 

600 

0,707 



848,6V 



1A 




S jjpil J^>Jlj ^^pJLl jLj^' ^j^-" ^ 

S Jl^j>J! JuJ^Ib j^pJll Jl^j>JI ^>*j-4 ^>J3-^=l3 ^u-ujJI *-a 7~>-^' ~ ^ 
: L^J 4-o^IjjJI JJ^jJi J^"^ g-* A-JLtJl Ciljo^nJl lJjX." £ 

SjjjJI - I 

4 U , tj^j 1 1 4-^-4-Sj I ~ 
. CjI ,gVUu S^^pJll 4jo^—> tl (J^^CJ ^u-ujJu 7c_t-bj~ 

lOOOr.p.m obi^ ^j^ ^ 100HZ 

x^L La(^Mf^l 314 r/s jj^Lc jL^^jtjJt jjpJI jJL til - A 

(f) jjpll - I 

(T) (^jjjJI o-^>JI - M 



m 




:50HZ jjpJI cjL^j 10V jjpjc ^j^ jL 4^ ^ok+tl i^-tSJI clJlL lij - M 

S^ ot^ttl ^u-SJIj (^JjJ^t Lh^J^ ^^^ Ls-i-oj-a ^ (j T U Lr^J"^ J^~n M(tl ^-<-ojl ~ 1 

:<, rM,t-wf 20v jl JlIa 60° aj^IjJI Ju^. Jl^>JI *^2 ciJtL lij - ^ Y 

•(U max ) J^tJLJ (jr <J^jLJI i^-till - 1 
.(U e ff) j (j 7- 1 1 4-JLjuiJI 4_<^-lSJI - c_J 

• (U e ff) jL^jqeJJ 4U MfjlXl 4.^-mJI - 77 
La u <«^\ 3 Jl^IjJI 4-Lt^jJI !§_ 3jj_i (400) 4x.j f uj JJJ43 c-jlU^f aIujj jJ -*-*p-a jLu JlJj-a " ^ V 

Xf) jjpll - I 
.(T) ^jtjJI «>»3-Jt " s-> 

(CD) ^jljJt jjjU! - jr 




AJjjJt call 4_U^jlJ| 4 ^Ut,l 

■cvnf>o lhii)Tlllq cvinll pilnlll nnlnllniiiinr|pll 

2^mi ^>J$JaJ$ i^u^Il 3UU1I SjbVI 



3 

3 



4r 



r 



wJUljUiil^LM 






u'i g 1 1 t-«JjJLi]lj ^jJ-AJ I ^i-djLll] 4_aL*J! 4 i n i nj^JJ 4 La j fl "*■ a J)j a -- 1 1 f-J-a^- 






.(to ^ 4^-iLa 4-4jL2_4 ^ic (^jIL>iJ Sj-SI-i ^_ BjJlSJIj Jl^j>JIj jLp-JI ciJjJL-u ~ 

.( 5-£o^ 4juL$-4 ) lJiLc ^ic (^jjj>iJ 2j>j|_i ^_ 3jJl2J!j Jl^j>J|j jLp-5t ciJjJL-u ~ 

.( Aj^jt-t-o ijuLq-4 ) lJ£L^=u<3 (^^ic (^jIL>iJ 0j^>-i ^_ SjJl2J!j Jl^j>J|j jLpJt ciJjJL-u ~~ 

.daJi^ cJ£L^=u<a 4-4jL2_4 ^J-u^^j 4-lLs. ^_ 3j Jl2J!j jLpJIj Jl^jseJJ J '^^"J ^ ^A-H^ O' -^ 

.4-£jL_aJ! cj VL>Jl ^_ SjJl2J!j jl^j>J!j jLp-51 dJjJL-aj 4-l^L>J| ^jjjLcjJI (^^ju J-^ (j) . i 

.oLL A iuJ;^^!^ 1 

. jj-uaJI o^J^ L^*- 5 ' O^J^- 5 ' jU^" " 

. £JUJ - 



«> 






^JUI jLlUI &jLw 



^Uj^I 



x ujUl jLull jjIjj ^ ( ^Ul ) aiUill ^Ujtfil 

.7c_xjLl^JLI ciJJjL^Dj PTJA^ ( — U-LriJ 4 <*j a 1 1 . ' oLaltlj (j\^e-u±ij\ CjLcjIJLcj (2jU^ti) 




.220 V j^<Cl<-cl4 j^^>. ^-h-^j ^^ ^^ ^-^p zzU V jl^>. j-^ ~ ^ 

R= llOQ^LLa - Y 

.-S-Sp-ll jLpJIj j-<ClujlU jLp-tl (jjuLjual jI^jjulla) ~ X 

._i_ipJtl Jl^j>JIj j^^L-oil JL^j>JI (J^LlSJ jILl^jJ^ ~ i 

.jILl^Ij ~ 

. U 9 r 5 1 cjUIjJLJI qj-Sj j^j-uxXI jLpJu i>3jLSJLl J-*-^j ~ ^ 

.U , P , I oUlj^il oj^j -^Pil jL£^ ^jLsil J-^j ■ v 



1(A) 

2 



U(V) 
220 

220 



*!>*! 



P(W) 
"440 " 

440 






«Y 






^JUI jLlUI &jLw 



^Uj^I 



.3jIj*j>* ^J\ Aj^LLaJI Jjj^Hj <l^p^ aj( (JJ-^ 4 t^ miI^j 4jL_cjl>. ^j^sucj 4-tLjuiJl 4-4jL2Jll (J^i^ l-i^Lc IjLjJ ^^ 

.(V~ T)J^=LuiJI I2_ 1 <\^-^ cjL^cjJLI 4-U-<-uI^j 4J1U-4 ^jIjj>o j^i^jj .^JLlJI J^— » tfo]| 




y- r j^i a 

tSJbtiJI 4-49L2JLI SJU* 4- i^aJLjiuiX! SjJloII 

3jJl-SJIj jLpJIj Jl-^>JI Cr i^tJU (>-^j (^jl!Ij ^liJI J^ M<tl Ct JLl J <^~»o dJLta ^j .St^^J <J^ Sic i-J^eJLJI 



or 






^JUI jLlUI &jLw 



^Uj^I 




Ij^-Sj^ .jLpJI ^L>ol ^j_c j^i^JJI (j-^ij 4-JLuiJl 4-ajLSJll ^_ 3 jJjILc Sjlj*». dJLLA (jl (I^^^Ij J^jL-oJI (J^3 M<tl £)-4 

.jLlii iJLjtiJI 4_<^lSJI IL. jl^cJLJ iJLjtiJI 4.^-lHI ^jj^ J-^>L>- jILl^jJI jL^ 



dU jj j-<c<-ujlU jLpJI ^j^t-i ^- 4-^- L_JL^3 L^M^>-( cJillio 4-^3jJLu ^jL^ ^^p-^jLu Sj^ta I2_ cJiLa jl^j La lij 

.^j^dJ J^jL-oJI ^Ljj^^JI <L_>JL ^2-q.ujlJ La <J j £-^J^ 

. J-^p-tl jL^Ji j^'j-* 4- < ^Ul ciJ^JLu : <jj^>o 

.Ji-l^a ^iV^ c-J^ ji *Li] 1200 cJiLa - ) 
. 100 W <v>JlLa ^jLl* - Y 

. jl^>JI ^j-uL-o] 3 9 j V / U ? 2A 7c-^j^ 7*1 j <^a ~ V 
.jLjJ! ^j-uL-2J j) 5 j V / U 5 .ZA ^-AjILc ^1 j «^* - i 

. lU V j-<£lu±A Jl^eJLJ £-ljla - 



ot 






^JUI jLlUI £jU* 



^Uj^I 




0- rj^ 



: J^jlJI Cjjjla^ 



.ijj^lJI jj^-ij ^jVj-UI c-JLSJI ^j ^j-o-iLLijlII 4ikaLv juuf - 



Y 

r 



. Jl^scJu ^j-uLl2-<^3 Ajlifclu-tJLt! 

< aJUl <jLa ciIJjlJ 4-jLs^j (iJLjL^) 4-^jt 4_^jL2_^ i *\a J-^=J <jt L^j ^iVj-iil e-JLUI jj^^j jJwLIJI ^IjjJ^jj 

.(R) ljlU] iJUii! i^jliXI ^ yU-lt (Ua) JL^ j^ - ^ 
L^jj ^^p_ll ^-co-lULuLII j^jljJI o-* ^^'j (Us) < Molt ^jIjJI ^L->JI jl^>. ojlfcj ujL £ : ^ ~ ^ 

(Jj^I ^L^o^U ^j-o^dLjl^ ^j-^aJj J fl*w vl^-^o < h Ul '^^^ cS^^^ 1 -^ L>^^-y LaJi^Lj . I j*2-jl& 
1 o^^ .jLpJI 5-^j-^ (j-C \y\J ) 3jj^ *_jj 4-^wlj^a ^j| JlJI <L->JI Jl^.^ ^^J-^ UL9^""^ I Jl^=uAj 

: 4-jJLjJI JL^a tiVI IL. 7c-^j-^ jjb 



dd 






^JUI jLlUI &jLw 



»b>4&l 



^ 




1- rj^i 

(L) 4jL>JLI jl JuLa ^Ic Jl<£*j oJJt SjvIjVI 4jjIj jl Jl2-^ £^=Jj .ciJUji] 5j?c-lIj Jl^>JI ^j-C jLp-J( jJ^Gjj jjIaJI 

jl-^j>JI ^jj_^3lj LJL^-a} ^j_^3ucj 4-^La 5_^jLS-^ ^i (^-iej 1— LLi-u ^c ^jj_^3uc cJiill o^ 3 ^i ~ ^ 
4-J (Ur) J-cLHI Jl^JI (jr^^dL? Cr^'^' ^>JI JU^ 2-Jjl^X ^j>U( ^*>JI j^ <-iUI ^^ 

i-j-iUt 4_ajLS!1 ciJjJL-u 4 j iiij 5JL>JI 6J-& 4_ <L^j>. (JJJl-j (^f da n* 5JLjl£ 4_ajI_1a 4J l-aAa ~ Y 

■PJ-O^ ti.LL.aJ 4^j^ill 



: Jjpll jL^ii <-iHt S-ajLla 

Cj^Ij 1 ^l*^ 4_jJ <^p^ < ^ HI 4-jL?t4 OJ^ ^^^J lS^Lj 4 ^t^jS L^- { ^ *>^ AJj-^LIaJI 4-4jL2Jll 4-<mj3 Jl^jju 

Jl j-lj-aJI ^j-a £-ijj>J ^4^' O^ < ^Ul (j^ -*-^H-* ^^ J^-^jj Ju£. 4jL^ IjJ.cJiill 2- jUI jLjlJI J^ 4jL>JLI 

.BL^mi B^IjjJi ^j^a < a\X\ J4JJ ^U-i Lq-4 j^^LcaJLI jLp-51 5JL>. 4- ( ^ (JtJ-^J^ tiUi jJau£j ^ ^ t^« ti 4_*^_l2jM 

j^jJLj LJ j^j,jj (4jj^lia i^jLS^a) a-uj\ 5JL>JI ^jla 4_ i>3jL2JLl ^^JLl 3^j ^f^ -*-^p-^ J^f-^' ^L^ 4- f-^lP 



M 



^ = 90 






^JUI jLlUI £jU* 



^Uj^I 



.(^l) ^h^-M il^-Liil ^ 3 f t.n < Molt L ^1 jJI ^L->JI SUf mI^j ^ju>o (jj^-1 4-ajL2_aj IV iJLjuiil 

: Lwfc (j^JLaLc ^^JLl < all, (il^mi) i_jlL>JI 4-^jLlll jl^Ijuj 
.jjpJI *_a Ij-ijis a-A^JI il^mi i^jLHI (-.k-oLujj :(l) JJpJI " ^ 
.jjpJI 3^L^j i_j!bK]| il^LUI i^jLSJLl -*taj>j ^-^ :(L) ajL^JII ~ Y 



:4jb^L*J! (j-A < T cLfij>ij 4_u->Jl i^jLSJLt 



X L = 2 x 7i x f xL 






.(jjLiw < g\X 3jJl2JI (j-"Lj^ :4jj^>iJ 



.clJ^ 200 -i-^p-^ jl^>. j-^ 3 ~ ^ 

.J^jLi* < aJ a ~ Y 




v- rj^i 



aV 






^JUI jLlUI &jLw 



^Uj^I 



.jLpJI I2_ jl^j>JI c-jjo-b J_^L». Jl^jI ~ V 



:cjif 



l>2JI 



U.I (VA) 
200 



P(W) 

Toow" 



1(A). 

2A 



U(V) 
100 V 



: y lit!) eJiUI iJU 2_ ^jJI £* Sj Jiill er JL 5t JLo 
.jLjjjIj Jl^jseJu 4-LkajseJJl (^J-Sit c-Jjois 






a- rj^i 



©A 






^JUI jLlUI £jU* 



^Uj^I 



LSI* lJlJLH 4, jUI ^ l^all jLlUI ^ ^ l^all Jl^I Mj ^ |jj :(S) IL^U^I SjJLSll - ) 

:ai^i(S)> J JLL t J>^ i (VA) 
S = U.I 

*U-J <^_ .p* 3jJl-SJI ^^beJLc (j_4 «U <Tq e-c^jJLl ^j>Jl £)_C. SjLlC (^— ^ t(x ) 4-JLaAJI ojJlJLJI ~ Y 
c-jj^-iis J_x^L>ij 4Juuij| 3jJl-2j! < t r-<.ar»oj 4_c>*jJj 4_^_l2jI ^j_^3 c-jLcoJI y^ Laj 1 (fljir (J j < ^ ~»J 1 

Ll*is 4 ^^",,,11 SjjL^it ^ ((p) jLUIj o$»JI o^> i^ljV! ajjIj Lk>. 4_ jlpjl 4. jl^I 

.(W) UjJL^jj .SjIj^ J! iJjaiXlj lJiU! 2_ 

P = U . I . Cos cp 

^-P> ^ ,,nUUUl JL>JL1 ^V 4^l 6 ~, ,„tl SjjlSJI ^ SjLii ^a :(Q) <lftUXl SjJlUI - T 
aJLiLUI SjjlaJI jj^LSj I j ^ aj ^LUI j-j>JI 4- d jk*"t JjVl «_jjJ1 4- MJLJ, < flJUl jl^L 

:<^^L«JI fjji c-<-mj>oj .( V AK-) jJ^LLaj^u^sl CxJ^2 a Jl>-^j 
:^JLij| (J^— • ■"■'' ^_ w-iis^a jji I i^— 1 SjJlSj! i^JlLqj <_3j_*j i^JlLoj iiiLjJI Aj^liiJl CjIjJlSj! Ja-Uj3j I Jui 




3j jlUI (2jj-j 4 j initl «uL> (_3jjui^ ->-spi1 jLp-5' kl\j>- '£- SjjulII J^Laaj (COS cpcp) ^Ij-ll ^L^j <-r4^- er*-<- u dL9 

Cos cp = 



p_ 



o<\ 






^JUI jLlUI &jLw 



^Uj^I 



.St full 3^L^j jLpJI -al-sj^ ^tP" »(C) < Ju^a-ll 4.t-(-u - ) 
•-*-*P^ £-* LjJ^io jLxlit c-<-<-uLuj :(f) jLlUI ^jij3 - Y 

. JLfr>Jl *-* Lpjia J^H-^ V-^^j : (U) ^d? 1 ^ ~ ^ 

:< aS^adt 4- jUI jLl^I £JLjJI ^MjlJI gJluu (Jj-t^ U^» 

I = Ux2x 7ixfxC 
^^ 5JL>JI ^jl-a !§_ 4_L^tjJLl jf g-Lu t-gj SJL^ljJLl G ^p- (I = U X G) aj! o^jLSj aI^UJI ^jla IjjLL^jj 

.AjgjLuJl il^LULj 4-^jLlll ^>jla ^ <i < ujj i^jLla ^£. SjLui jl^il 1^ <-j^ii^ dJLJjJ (2x 71 X I X C) 

: 4-JLjJI 4j3^L*JI ^J-4 (-CLfJL>tJJ (vvC) JwCjJLj LJ Jw<3j>J^ 

1 



.f JjpJI £_«<ill 



Xc= — 

Ixnxf xC 

j_J ' V'.*^— .11 4_*_<_u *_4 (yCC) A-JJ-t-LrjJI 4ic.mij-Ju 4_uLt^= 7c_ii»_jj 4_JLlII CjL i - b e-L U j 




>- rj^i 






^JUI jLlUI &jLw 



^Uj^I 







.(U- t) J^ ,t,tl <>l g^Xl ey^Jt! ^ J^^S jLpilj 04^U i-ikadit 




U- TJ^ 



•u 






^JUI jLtttl £jU* 



»bX&l 



S jULl c_jLU_SIL(-uI B^Lcj ^jJj ^i ^-f>- rlj-WI (>-_> 3^j_^jJlI 4JjL*JI 3 jLU 4_ajL1a dJLta 4_ < T u-uJtj 4_JU*JI 




<^-A ^j-Jlj (0) jL-2-iil 4-£J>j <J-k (j-^- 3jLt£. J-^J JlJLLJi J-^uuc ^.luj J-^Ljl^j CjI 0l^=2 t, 1 4_ )i SAtl ^c j^^UUJ 

J_*U_a 5- d.L-v 5 = 90-cp o? l$T < ^11 4- jU! jLl^Ij j^>JI o^ ajjIjJI cp d.L% (90-cp) <yi SjL^ 

■ JLIiaII 



t-IjJL^d Cj^Lx^jJLI j^j-2 ij .4 jUr ( f r lla 4-Jjj-UJI i_xj|^JI < taj La >t S I j Cj}ta_^=JLJ 4jjju-o]| ^^IjJkJI c-< 



^J-Lt-LujJl 7c j < *aj V) <L>*jjJ 4-JLaJI _ij^j>Jl aajlaS* 4JL*. ^- yJJ^"" (j^t-ilJ! jLp 7c_u-^J ^j| ^j-^=uCJj .CjLaH^auC 
Tc-pe-rf-^JI Jlj>w|jJ| ^JJ COSCp SjJl-SJI J-aLa-4 (J\-ull>Z claljILtl/l aJlC ^- <^J-$J^=3 c-t-u-oJI ^j o^nj Lj-^J . Lj j <ii>>4 



IT 






-OJUl jLlUI &jLw 



^Uj^I 



:0)JLi* 

L-mo.1 50HZ, oJJpj 50V 4JL«AII 4Tl»-iS -i-ip-a ■ * J 7-.' 20 12 LijIjJLs 4-«jlJLs O JLaj 



R = 20Q , U = 50v , / = 50Hz 



icjjimi 



p - 1 



: J~H 



1- 1 = 



tf 
tf 



2- 



1- 5 Hz 



= 50= 2,5 A 

20 

P = I 2 x R 

= (2.5) 2 x 20= 125 w 

: (Y)Jli. 
:a_JLl)1 CjbjpJI Ju£. 0.3H cGjLseja < h\[ <U±>J\ 4JLcLaXl l.i.ul-vI 

2- 50 Hz 3- 100 Hz 4- 50 KHz 



:cjU 



kUI 



L = 0,3# , /=( 5Hz or 50Hz or 100Hz or 50KHz ) 



icjjimi 



XL 



: J*ll 



1- X L =2x7rxfxL 

= 2x3,14x5x0,3 
= 9,42 n 

2- X L = 2x 3,14x50x0,3 









»4^i 



= 94,2 n 

3- X L = 2x3,14x 100x0,3 
= 188,4 Q 

4- X L = 2x3,14x50000x0,3 
= 94247 D 

: 0T) JUa 

-ij^cj 500mm da mjiu 4j$Lj 1 500 mm a *1*2a i^L.^ J^ii* ^ jl-jjl^ < t js ji < ^ U 

jLx = 3000 at Ui* 50Hz 



A= 1500mm 



Lm=500mm, N=500r, f=50#z, juo=3000 



tc-jjiUI 



L - XL 



:J*1I 



A 


1JUU 1 _ irv _3 2 

= = 1,5 x 10 m 

1000000 


Lm 


500 n< 
= = 0,5 m 

1000 


L 


_ jUoxjurxN 2 x A 
Lm 




_ I,25xl0- 6 x3000x(500) 2 xl,5xl0" 3 _ 




0,5 


x L 


= 2 x 71 xf x L 




= 2x3,14x50x2,8 




= 879,6 Q. 



2,8 H 



m 






^JUI jLlUI &jLw 



^Uj^I 



: (OJIS* 

.220V/ 50 Hz jjp* 



L=l00mH , U=220v, f=50#z 



icjjimi 



:J*1I 



X L = 2 x 71 x f x L 




= 2x3,14x50x0,1 = 


= 31,4Q 


i = u 

XL 




= 220 = 7A 





31,4 

: (O)JIL. 

.1 = 5 K.Hz ojjiS -5-i>5_9 0.5 \xb tMauuu • ^~-^— t X.c AjjjLioJl il^mi t_< r n-»»l 



C = 0,5//F , f=5KHz 



:<-ijUal\ 



xc 



:J*JI 



C = 0.5x 10" 6 F 
f=5KHz = 5000HZ 



2x7txf XC 



1 



2x3,14x5000x0,5x10" 



63,8 Q 



■\s 









»4^i 



: COJUa 

.220V/50HZ ^^>i4 jl4>. jlui 1 OOjLip <cu^ , ^-.^^ * ^j^w ^jJI jLp-JI 4-*^ ^j^ 



C = 100//F , U=220v , f=50Hz 



•.^jjIUI 



Xc = 



1 



2x7TXf XC 
1 



I 



2x3,14x50x100x10" 
31,8 Q 
£/ 220 



6,9 A 



:J~11 



Xc 31,8 

: (V) Jli. 
.(<-iUU ojUI L*[2X\ J*aT) .L .JlUU ^1 JJI 



I=10A , U=120v , f=50//z 



icjjimi 



x T = 



/ 

120 

To" 



= 12 ft 



:J*JI 



■n 



( ^jJISjjLH ) rtkcaoJI JJJUt jLuJt jJ\ji 



JJJUIjLuJI£jL* 



tUrfSl! 



L 



XL 



2X71 xf 

12 
2x3,14x50 



= 0,038 H 



iv 






^JUI jLlUI &jLw 



^Uj^I 



AJ 



«iU! jUUI 3Jb> ^ *jj£l) ^plj2 

: (jr^J -^-iP^I J^-^ J^li-* ^- <--»(j'-^t (J-* f L?^' ^M^ QrU j^ilqTJ) (j^ 31 

.(S) 4J^fcLkJI 3jJlUI - ) 

S = UxI VA 

.(P) aU^ll SjJl^J! - Y 

P = UxIxCoscp W 

.(Q) ik.mi sjjl^i - r 

Q = UxIxSinq) VAR 



4-ullll JljjJI SJa^ul^J 




P = S x Cos <p 


p = Vs 2 -<2 2 


4JI auaJl SjJlUI 


P= P 

Coscp 


s = V^ 2 +<2 2 


4j^fcl_kJI 3jJlUI 


Q = S x Sin <p 


Q= Vs 2 -/> 2 


iicLltl 3jJuL$l 


COS (D = — 


- 


SjJl-2JI (J-dui-4 


Sin (p = — 


- 


4i£.mi j-^LjL^ 


2 u 2 

QL = I 2 xX L = 
V XL 


r/2 

Qc = I 2 x X c = 
V Xc 





1A 






^JUI jLlUI &jLw 



^Uj^I 



U = 220V 



: 0)Jl!u 

: (JT L Lc l^jlr ojJla -i-ipJLl jLULj J-^y ciJj^>JL BjJlaJI 4^*jJ 

I=15A ,Coscp = 0,8 

.(P) ^J^J.1 A k ' '^J.' I^ad^lmXl AJLtAll SjJlUI " ^ <-.<.u,o.| 

.(Q) iii>>Jt! a^l^ 4^l d *,,„U AliLil! SjjLiJI - Y 

.(S) 4j^_iiLlaJ1 ajJLaJI - V 



U = 220V 



I=15A 



Cos#> =0,8 



4^ 



uai 



G 



P = U X I X Cos cp 

= 220x 15xO,8 = 2640W 
Q = U x I x Sin q> 

= 220x 15xO,6=1980VAR 

S =UxI 

= 220x 15 = 3300 VA 

: (Y)JIL. 

JL^J^ JulC jA 4jJui jLp < T cJfc-iuJj 2jUW L&jI Jl2_4 4-JLjl3 ajJ^ LJii^L uJ J-^>i-t 3jJlSJI J-^Ljla *JLj fc^=3 

.aJ^LU! SjjLiJ! ,-^vl ^ 220V / 50HZ 



P = 250W , I = 5A 



U = 220v , / = 50Hz 



ICJjlUI 



(2 - Coscp 



: J*JI 



P = 250 W 
S =UxI 



•m 









»4^i 



= 220 x 5=1 100 VA 

r P 250 n ___ 

Cos (p = — = = 0.227 

S 1100 



Q =^S 2 -P 2 

= VllOO 2 -250 2 = 1071 VAR 

: (V)Jliu 

220V / jl$». jl-ui 8KW Lijl jli<s <>jju3 i-tscmj (jL^ 3 'M -^-t^' jL*^L> J-*^ <-4>^ jW-^' * JL " v-"*- 5 ^ 

. S jl>.j? ^<u t 0.8 Sjjus J^Ljl^j 50 HZ 



P = 8KW=8000W , t/ = 220v , / = 50Hz , Cos^=0,8 



: Mj iU! 



5-7 



: J*ll 



P =UxIxCos(p^>/ = 



£/ xCos(p 



8000 



220x0,8 



45,45 A 



Coscp 
8000 



= 10000 VA 



0,8 

: (i)Jllo 

1,00 - 0,8 - 0,7 



U = 6000v , I=35A , Cos^= (0,7 or 0,8 or 1 ) 






Mi 



1UI 



CM 

P = Ux I xCos cp 

P = 60000 x 35 x 0,7= 147000 W 

P = 6000 x 35 x 0,8 = 168000 W 

P =6000x35x 1= 210000 W 

: (0)JHo 

3jJ_2JI c-<— uj£>.\ . l,zA aj\ JlJLa jLjj -)Uri.Zj ->-Sj-J J— Lc U.ZJrl 4_jjLsta JljJLx <_JJ3 OJ^-^ <— a-La <_ (.se—mj 

.3ip»tJtl 4JL1UII 



:ou 



kat 



L = 0,25H , / = 50Hz , /=1,2A 



: Mj iU! 



G 



X L =2x7ixfxL 

= 2x3,14x50x0,25=78,5 
Q =I 2 xX L 

= (l,2) 2 x 78,5=1 13 VAR 

: (1) Jlla 
.380 V /50HZ -i.ip-4 JL$^» ^^i^. 4-Ln^ajj Ju£. 250 (Ip <Cn.m ( *"<^— t 2i£.mi SjJLiK (. imi>l 



C = 250//F , C/=380v , / = 50Hz 

G 



V^ 









»4^i 



X c = 



1 



2x7Txf XC 
1 



Q = 



2x3,14x50x250xl0" 6 
f/ 2 _ (380) : 



= 12,73 Q 



Xc 12,73 



11341 VAR 



: cM 



-*-^H— A *■* (3?V 4-L-jl^jj 



: (V) Jllo 
2.5KVAR aJLiLUI 4J3jJl2 c^JL^ lil JlF Sjl^j < a "^ 1 1 i«_^ c-4 m,^I 

. 220V/50HZ 



Q = 2,5^yA/? , U=220\ , / = 50Hz 



tc-jjiU! 



c 



C/ 2 220 



c 


Qc 2,5xl0 3 
1 


19Q 

- c- ! 


c 


2xnxf xC 

1 


? Ks — 

2x7rxf xXc 




2x3,14x50x19 
= 167,6 xlO" 6 F = 


167,6|uF 



: J-il 



VY 






. L^J 4_^L>JI 4-j^LjjJI CjI^MaJI j^J *-* ^Lubjfl^nJl CjIjJlHI frl^j? j^dj! - I 

: 4_JL<JI CjI JJpii 2.5H 4UjUc-4 lJiLs ilcLLa u 1 «~%.] - 

5 KHZ- E 16 2 HZ- M 50 HZ- i 

f=50HZ - f=lKHZ 
20 KHZ 0.1 MHZ 500HZ 50HZ 

220V / 50HZ .jIjl^ 

4_jLi] -ijL^.j jmrn 1 ^ia J-^^ (Jj-^ la-^h'j-^ l^h>^ lt^- l^j-^ 1 ^ l^^^^ 4-^ j^ <—dJLa - \ 

(jr -4> Cj-JLUI 4jxLujl4 (j] Lg.Ll 50HZ -i-^p-J 4-Lt-i^jj Jl^£. lJsJLII 4_LiLLa <.^ m<^*1 <L-aJ 500 

.600mm2 

:220V/50HZ -i-^i^ jl^ jdc i-JliJt oUi^m ^jj-^ l£jlJ! jLpii ^U^ ^j^~ ^ * 
100 \x¥ - 300 nF - 600 pF 
n % < t-ajvf 220 V /50HZ -}-^P-a ^4^ 55 12 L^i*^ 4JLsl3 i^jLi^ J t^io- ^ ) 



vr 






.^jL^ jLi^^jjLLaj 30Km4J^L j_A^ cr l£. 20KV / 50HZ ^ji^ jl^J_^j- u 

■^LgjL^ J^J 0,25 nF 



vt 




AJjjJt call 4_U^jlJ| 4 ^Ut,l 

■cvnf>o lhii)Tlllq cvinll pilnlll nnlnllniiiinr|pll 

2^mi ^>J$JaJ$ i^u^Il 3UU1I SjbVI 



I 



1 



wJUljUiil^LM 



^jiill jLjUI oVT 



^lltJI J Ir^tl 



u'i g 1 1 c_ujJl1I!j (_,*! A 1 1 j«i-JjLliJ 4_aL*J! 4 i n i cij-qJJ 2 U, j A -» ^ (J5jJL>J! ^-J-«-3> 



Ikjiltl ^>tl jLul! jj!j^ ^>tJ jLjiIlt £jU* *Ijj^£)! 



.(to^ <<3 l cJiLaj ^-iLc 4-4jL2-4 ^ic (^jIL>iJ (^^ f>j| J 4r- SjjJLltj ujL 6 J ^'j J^P-^ ciJjJL-u ~ 

.^IjlJI (j^j - 
.LtaJ& lJiJLcj ^-iLc 4-ajL2-4 (^^ic (^jIL>iJ (^jlj^ <^H^ 4r ^J^-Mj Jl^j>JIj jLp-JI ciJjJL-u ~ 

da %3 lJ£L^=u<3J < hi * j 4^La 4-djL2-4 (^C ^jUjshJ (^jI^j 3j^t-i ^_ 3jJl2J!j Jl^j>J|j jLp-5' ciJjJL-u ~ 

: (^i^ BjJlSJI c-JLLaJI (^JlI (Jj)^"»J 3 Jl^jJI £Jl£ Jo^h LaJu£. 

.Latlim (^jtjlJtj (^Jljlll ^^i^. icj-altl -^-^p-tl jLp-S' J^L?-* C^-^J^ 6' -^ 
.j^dJJI 4-SjL_u j^ljjJl ^_ 3jJuiJlj Jl^j>J|j jLpJi ciJjJL-oJ 4-^L>Jl ^)JjLC<JI Q^JU (J^O (J I .V 

. jj-uaJI o^J^ L^*- 5 ' O^J^- 5 ' jU^" " 

. £JUJ - 



V« 






uyi\ jLul! $*Ua 



tbjjttl 



^ 

^^JLl J-gIL<TuJ LajLi^. -*-ip-t! jLp-Jt J^'j-^ ^J^-u ^^JLl c-3j^l1j l^^lm 3 Jl^jJI oJJb IL. -*-^H-t' jLp-Jt J^'j-* ^r * Jl>> 
jo^LulJI 0Jl& Jl^JJ La (j-^Lj 4-JUjlJI 3Lj>JI ^_ *IjVj j^dJlJI 4-ajL_a]| CjL^jLjlII ^j-^ < rtl'^ca j ts>*tC {jj$ jh^D) 

: ^U^ ^IkUaj 3LpU iUjUw j* &j£U ^l>3 Sjjb ( J 



T R 




XL 






^ 


Ur 

11 4 


Ul 


w % 


u 


P w 



Sj^l JlJI aJL^J i^ljVI 5_jjlj ciUjL^j Z 4jl^itl aIjLjlIIj Ul J^-LUIj Ur JLslAJI Jl^>JI o^-iaTlIj .CjL^cIII 

.jLiJI *_a j^LLn^ Ur = 1 x R 
.90 L&jl jl!^ aj^Ij^j jLp-J( o^ j*jl21a Ul = I x Xl 





Y" £ J^ir^ 



VI 






uyi\ jLul! $*Ua 



tbjjttl 



^ 



U = yjUR 2 +UL 2 a!>L*J1 i^a 4_i\ ,.i-v j^-^v c4^=^l ^4^1 6^ Ai*?^' <^J1« o-« 

Z = v/? 2 +xl 2 (4jj-4iiaji) ^LlL^ji i^mi (-jLutw j^-v cjQjmi cJiu ^j 



Cos (p 



ra 



Cos (p 



7? 



£/ Z 




r- ij^-i 








i- £J^«i 

^i^itl j^>JI U = Vt/fl 2 +t/C 2 j^ U^= L^f 
4, 1^1 1 iajUt z = \Ir 2 +xc 2 



vv 






uyi\ jLul! $*Ua 



tbjjttl 



^ 



Cos cp 



TO 
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44 



= 5A 
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,J(IR\ + IR2) 2 +(IL\ + IL2) 2 

V(4 + 2) 2 + (2,5 + 5) 2 
V(6) 2 +(7,5) 2 = 9,6A 
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: (i)JH. 
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220v 
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kai 



R=55Q 


; XO110Q 


; XL=44Q ; U = 220v 


:< tjlUU 




s , e , p , 


Z , I , IL , IC , IR 



: eM 



1) Ir 
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220 



II 
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XL 






_ 220 _ 
44 


= 5A 
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XC 






_ 220 _ 
110 


= 2A 




= > 2 


+ (/L 


-/c)' 


= (4) 2 4 


"(5- 


2 ) 2 = 5 A 








_ 220 _ 


= 44 C 
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3) P = U x I x Cos cp 

= 220 x 5 x 0,8= 880 W 
Q = U x Ix Sin <p 

= 220 x 5 x 0,6= 660 VAR 
S =UxI 

= 220x5=1100VA 

: (O)JlLo 

1 10 V J $yj R = 20i2 4-jjL* 4_^jLl^j 2|Llr 41+ rn ( g.1^3 aj oOfflri 4_jjUt4 ( r? U ^j-^ (^jlj-2 Sj^SIj I§_ 



jLpJI Bjuij juju^. A-JL^=JI i^jLiXI i^a - 
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L = 80m# ; 02//F ; R=20Q ; U=110v 



t^^imt 



IL , IC , I , Z , io 



: cM 
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to 


2x7Tx^LxC 
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= 2x3,14xV80xia 3 x2xl(T " j98 Hzj 


2) 
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= R = 20 n 
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_u 

R 

= II0 = 5 .5A 

20 
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II 


= Ic 




x L 


= 2 X 7T xf xL 

= 2 x 3,14 x 398 x 0,08=200 Q 
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= = =0.55 A 

XL 200 
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: ^ %^=d _>L>J L^JMiw ^ g^^u ^1 ^Lj>11 *1%*1\ j^jl jJlUJ! Jlj^all 4- - Y 

. (_£j!jILJ! (_ r l £ - iL^j^s 4j^.t_i.u ilcLLaj 
il^= ^Uol L^J^U. ^ u^-»«j e^JI ^J^^y ^MjJI j^=i! j_^i ^LiU! Jlj^JI 2_ - £ 

Z U^xJI JLojUJtl - I u \^n\ \ jLU! 

M^ N l rJ | MM^ j,,^^^ j~,tl ^-M^tl r^M.tl j^^Nt j.^ ^Ajtt Jlj..,tl '3 - 1 

Z U^J I i^jUXI - I ^=J1 jLU! 

: ^ui.-vl LJLUI SvSIjJI 2_ - A 

.4jj^LiaJI SjJlSJI - z 
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^kjiltl ^>tl jLul! jj!j^ 



^JUI jLulJI £jU* 
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XL=80Q 1 R=150Q 
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IkjiXtl ^>tl jLul! jj!j^ 



^JUI jLulJI £jU* 



»b><&l 



XL = 50Q , R2=150Q , Rl = 100 Q 

:Jb U <£*. 220V/50HZ J4 p* 

.SjJlUI J-^Ls^j u l^tl jLUt - 1 

.SjjiiJI J-aU-aj Lr l^=JI jLaJI (j^ 5 jlxF 

S , Q , P ciljjiail - s 



SjJlUI J-^Ls^j u l^ntl jLpJI clrj-c 5 JLlF 




1 *v 






uyi\ jLul! $*Ua 



tbjjttl 
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X £\$1\ jJljiJ <jl\&\ jilj J & ajjQa 



l£jl>^ J%-> 




<jw ^ 


J>LL<-ul^i u l^ntl Jl^>JI Jl^J-J " 










(J ^-^ <U 1 4 jJl L^>| 4 tl^=3 tt 

.4J^Lll 4-4jL2Jj 4-^-lS (^JU-uJJ 








4 — LcLlXt ^ — L. >j — £>. j — gl^J - 


.(>jjJI Ju£. u l^ntl Jl4j>JI 


z 

COS (p = — Sj jlSJ! J^L^ - 

R 


LOSCp — — Sjjl2JI ,>L»^ - 



S «A 



IkjiXtl ^>tl jLul! jj!j^ 



^JUI jLulJI £jU* 



»b><&l 



ciJLJjLJ 3 j^-^M^j* 4 ^=>j^ jf Sjlj^>. J? £J-^ (Ji J^^tl} L^^'j VLslS IjLj utihI cliJjL^j 90°Lfcjl JuLa 

I jl^j jj h ^ J-cUt! jLUI o^ U<^ i^ljVI aj^Ij o^lj Ut^ij jLl^Ij J^tll ^l^tl j^>JI o^ 90° 

.4jjIj^>JI jl^LUI 3^Ljj j^->JI d^^j-A SjL) llUji^jj 
c-j^s-ujlU u l^-itl J-cLUI jL_pJ( J-lLS11 cj! <fi^-i Ui a-i-^L>JI ^>jl-a aI ju?c1lJ q^<t> cdij^i J^LUt < h\[\ 

:4-JLjJI (^jIjjJI 3j^t-i ^j-uj Ju e_3j_<-u 3jJl2JI J-^Ljua 




.4J^L3lXI Juu CjIjJl2J| tc-lojj ^JLjJI 3jJl2JI Cj L^ q&j ^ cla-Laie-4 



1 *^ 
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3jjL-2JI <JJuJl-^dj 4-)jj?e_<-tLtl A-JL^aJ! iicLm SjJuLll {jj$ (JJ-Sj lJzIL^=Ju (J-u^^j £)] J^jL-o]! * U u> ^- 1 1 £^$ Jaj>>^ > 



:^Jj La ^Jl ei&jLgJ (3jJl2J! J-^LjLX (^-UjL>ij) (j£.mi jLp-5' 4-J-iL*-4 <j| 7tSljLLuJlJ (j-t-t-U Lq-4 

.CiVpJllj cjIjJj-UJ Aj^LtkJI SjJlUI JISj- T 



:aj^L!I SJjLJLl < hui^a A 4-ju-u uLo>. 
SjJl-SJI J-aL-a (^-LfjL>tj -ilj^J C/OS (J)} ^jJ^ J-aL*_a Jii^. r Lfcjl JuLc 4-JLl3 ^jJ^ < t cje-iuj SLiala -ij-^J (j^jJu 

.^jJlJI I Jufc J-iijelt AJ^UI < rn^nU 4 » r o i^jjuo c-JjlUU .COS Cp2 

Ql = P x tan cpi <bW! J^ <k.LU1 3jjiiJ! VjT «,lul>j 
Ql = P x tan cp 2 ibim juu il^mi sjj^ji v ,n<> ^j 

:<j? (^f (Qc) < ^!t^=m I^jU+j <jl ^j!MJI ii^LUI SjJlSJI ( ^ SjL^. I *-fr4j c3>^' Ui^ 3 ^ 

Qc = Qi - Q 2 
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(V) yA\ o«». : U 



(HZ)^U!:f 



Q = P . tan cp 



Jl-^J 4 CxJu-ujjJL^ 7-Lu^2-l Sj Jl2jI J-^ULX (^U-tu>iJ ^djJu (^jl^ILJl 



L-)\ o (' — >-4 



1 jLJtTn-ol 4 hi i^-i 



. LC^-LtTu Jjj^LaJI ji^sl £)-4 4»2j^LaJI 




.3jJl2J| J-^ULX (^U-4jL>iJ 



1 1 \ 






uyi\ jLul! $*Ua 
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: ) Jll. 

Cos (p=0.65 Sjjl^ji j^l^j P2=5KW <Gjj^ jjpJti jLUL J^u 220V/50HZ ^L>^= cdj^« 



ti = 0.8 Coscp=l 



U = 220v ; f=50Hz ; P2 = 5 KW ; Cos#? = 0,65 ; 77 = 0,8 



tc-jjiU! 



C fc> COS <^? = 1 



: J*ll 



P2 

77 
5000 



6250 W 
=> tan(p!=l,16 



0,8 
Cos q> = 0,65 
Qi = Pi x tan q>! 

= 6250x 1,16= 7250 VAR 
Cos (p = l =^> tan (p!= 
Q 2 = P 2 x tan q> 2 

= 5000 x = 

Qc =Qi-Q 2 

= 7250 - 0= 7250 VAR 

Qc 



c 



Ixnxf xU 2 
7250 



2x3,14x50x(220) 2 



4,77xl0" 4 F = 477uF 
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: (Y)J12U 

^pJI ULjlAJI 2jJl_UI <-<_LurJ 80KVA 4jjJu3 (jf Lql^ 230 £j|jL_la 1 J $y 4-^J-M ^L^l jLu JlJj-A JlJjj 

Coscp =0,9^11 Coscp =0,7 



S = UxI 



U=230v ; S=80/TVA ; from Cos^0,7 to Cos<?=0,9 



P = S x Cos cp 

PI =80xO,7=56KW 

P 2 = 80 x 0,9 = 72 KW 

i =1 

80000 347.8 A 



230 



tc-jjiU! 



P2 



: J*ll 



: j^-TJ*. 



Pi 
P 2 



U x I x Cos cpi 

230 x 347,8 x 0,7= 56000 W 

U x I x Cos cp 2 

230 x 347,8 x 0,9= 72000 W 

•• (r) Jll, 
oj^ 220V/50HZ ^yi ^jUi J^v 4 iJLUi ^i ,r,,„r^ i 
220 V , 4 KW , 22 A u»ui J^ - 
220V , 4KW , 19A^U!juu- 



. L&JUuj J^Lfcil JjJS SjJUill J^sbua - ^ 
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.Lajuuj U^mi JjI iicUIlj 4jj_&liiJI iijIjjlIII - Y 



U=220V , P=4KW , 1=22 A, f=50Hz <=te/or 
U=220V , P=4KW , 1=19 A, f=50Hz <=^*ter 









:< w,1UI 


Cos<p , 


s , 


Q 


<= fce/or 


Coscp , 


s , 
c 


Q 


<^ after 



1) Cos (pi 



COS (p 2 



C/ x/ 

4000 

220 x 22 
P 



0,82 => <p =34,9 C 



U xl 

4000 



0,95 



220x19 
2) SI =UxIj 

= 220 x 22= 4840 VA 

S2 = U x I 2 

= 220x 19 = 4180 VA 



: J*ll 



Sin cpi=0,57 



cp=18,2° => Sin cp 2 =0,3 1 



Ql =UxI 1 x Sin (p! 
= 220 x 22 x 0,57 
= 2758,8 VAR 

Q2 = U x I 2 x Sin cp 2 
= 220x 19x0,31 
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Qc 



C 



1295,8 VAR 

= Q1-Q2 

2770-1305 
1463 VAR 
Qc 



2x7rxF xU 2 
1463 

2x3,14x50x(220) 2 

9,63 x 10" 5 F 
96,3 juF 
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S 4_tcLL>^? SLtTala ^_ SjJuLJl J-^uuc (J-U-ojshj ^j^~"" » <n < ^J*^"" 1 CjL^cUJL! ^_<-uj*j \J_ljlL-4jl4 7=-*-^ J ~~ Y 

S J^LUI jLlUI ii-iL^ c^Jl^j La Jl - V 

S 4-taLsL*U ^j!MJI < a!t^=m isu-u c-jl ffiv, LjJ^Li- ^j-A ^j-^auCJ ^pJI 4-jj^Lpl 4jLjuaJI j^jl " 1 

. J^LUI jLpil 4-JjIjl* JjjJs ^JlC - 

oyu^\ ( ;,v^« i^u v ,,^i (2,5 KVAR , 220 V , 50 Hz) ^L>j^ cijj^ - 1 

J ^vj k. C = 250|LlF 4l« ui £% ui>JLi 1^=3 I 4 j-^-uVI SjJ al\ c-t uo*l - V 

.380V, 50Hz 

4—Lq.t.U I 3jjL^ Jj ( dJ^=3 t. .220 V ? jUrlZ JL-£>- ^^IC (J^J-^JjJI JL^£. C-JJJ^-UjlU jLp-JI <-<-UjL>»1 ~ A 

. 2KVAR 
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JjjJI 4 ^.lotj 
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gbALUI ^iaJi ftu^iJ 3UU1I SjbVI 



UjUl jLutf I ^Lw 



j^ulU! jLull oVT 
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u'i g 1 1 c_ujJl1I!j (_,*! A 1 1 *i-JjLil] 4_aL*J! 4 i n i cij^JJ 2 U, j A -» ^ (J5jJL>J! ^-J-«-3> 







.4*.jVl ^M3 jjpXI jLoJI - 

.pj-L^j-tu 4-x^L>Ji ^jjLo^' q^ju (J^^j ( u-ta — 5-<^>ij ) aj^gJI 4^j2i J-u-^^j (3j^ ~ 

.pj-L^jJLu i-L^L>Jl ^jjjL^jJI (j^tj (J^^j ^^J^' 4_P^J SjJl2JI ~ 

. L<J_i jl i^j>o (J-u^jjJI 4-JL*. ^_ SjJlSJIj jLpJIj Jl^j>JI ^a ^L^=d c-tu-a^o <jj . 1 

. jj-^l o^j^J ^^kJI o^hlJI jL^ - 



UA 













: jl^LVl ^Mfi jjpXI jLul! ^ Jj^^tl 
i^M^ (jjJ^. -i^p-ll jLpi( ^M>t 7:11m >mVI jf>>r ^ji>.t lit jl^U^I ^M^ -i-ipii jLp-JI (jji^. Jjr^^JI £>^=u*j 

j^ljJI j^ajtJl jlju LaJu£. .co-UpJlj Z 9 Y 9 X j^jJLj CjLjL^itlj W 9 V 9 U j^jJLj CjUUI CjUjlJ j^jj vJ^p* 

. -i-ip-a J^^>. io-iiJ (J^3 4- J^!>y 

JlJjUj 4jjLujll^ _ij_^j>* 4-J^Lj (jl_3 <JJuJlJ plj^-iil ^_ <L>*j_i ) Y * I j tiaju ^j_C ij^lj^cj 4-^jLolLc cJijLaiil q] 1-^J 
(^1 i^MiJI -ij-^>JI *_a 4-JlsIjILc CjIjLjj Cj^Lj (^j-<-uj lJiJLc J-^=J J^P-^ (3d>^ 4- ^°J' 4-^jLLc CjJl^j La llijj 

:diti 7=-^j^ " ) J^ M<tl .cj}L^j-a £l_u ajJL jLltl J-Slt 5JL>JI ojjl A- 4jI J^^Mj 
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4_^Liw (JjJ^j cJijLiiil Jj^l^jIu tiLJij j1j_L^I ^M^ -i-ipii jLl^I c J_2^LJ 4-aj}UI j^IjjJI ^jl^. J-lUj q ^ <ng 
l^^L^^^jljJ^Vl^MSjLu jJjJlL3 , L2 , LI ^M^l jl>kVl ^SUJ (0 ^Lill J^ *.tl ^ 

4-jL^ 4-$j?eJJI J*^ mi 4-lluj 4-J2 IjJ^JJ 1 uaj) (JLc^^M CjLjL^j Ji^tlu dJLJjuj (JN) (J^LjuJI J_a^>j-4 ^^-<_uj ciJp-Ju-^ 

ijujf cjI j -*-^>la jLu 4^-i j m( j-t-^jiJl I jlji> Cr i^. (3^jl? (Star Connection) (jr ^*jL]| j-u^jitLj ^g-^ 

.(jL}L>Jtl cilLaJL) Cj)Uy 

5JUw 4. 4-J^. g.1 <+" mVt *j^~* A edJjiJ lj^ r^» ^jLau JjLalU J_^jJtl 4- SjULI cjIjLl!]| £j_*^a o^-^ 3 Hj 
^jjji-j) cj^Lx^j.^ i^Mij -i-ip-^ jLp ^ ^=3 j ^ <— ^j^j (?r) (J^ 3 ^ lt^- ^^>^( £J^& 4- J <^~»oj (JjL^lII J-p^tUJI 

4 k-»J J-^3 JLi£. 4-jMltt jl>UVl ^^ -^>£>^' &+*** UJ^J jli^Vl ^LuM^ jLjJ 4 ^-l J m< 4- (^^JLl cilL-oJl 
.JjLCUI J-j-^rtlJI 5JL>. 4-J^jl^ (^jL-uj 4-taj>J J^3 Ju£- CjljLpJI pj-^jsc-4 ^jLs cdJjL^3 
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i La j La >i 1 1 



.4-^aIJ1 5JL>. 1§_ (N) JjUlJI 4-La.Sj (^ujL^L^Li 4_l>*jL>JI 

.a-l^jUk]! cLjU^kJI £>* (^l 4- jUI jLj^' j-^j »(Il) ^JhJI jLj 

.AjMiil oUUI ^ ^1 4_ jUI jLUI ^j :(Iph) **-jl\ cjjl^\ jLu 

:(T- 0) J^3lA!I i-4-^tiJI Sj^IjJI I2_cj!jLiI!j ->>^>JI ojl& tc-^jj iJlH! Sj^IjJI 




T- L ^A 
(U^i\ jl^ (jf iIa-wMj Cr ^tiJI J-u-^jlJI 5JL>. 4_ (Uph) 4-^j-M ^^^J (Ul) d^iJI jl^ (j^j a!>UJI i^>«JLj 




i^J.1 .jJLt* r _ TU 




T 



Or 



rr 






% 



1 



+-31 



^ 

= 



iJ-i j^ iUtj \ - nt 



l- Oj^Ju 



\i\ 













^L-oil ^iJlltl £)-£ 



f/L 



Cos 30° 
UL 



Uph 



2 
UL 



= U ph x Cos 30° 



Cos 30° = 



V3 



U ph x 



^ 



U L = SxUph 



l(j) ciJUi £yz tt-uTlloj 



. LT ^ti]| j-u-^jiil 5JL>. 4- (Uph) jj-UJI ji^ ^ 3j^a 1,73 c£jL<-aj (Ul) il^^l jl^^ ^i ^f 

.(II) '^^kJI jLl! aj^L-cl^ j>UJI jLu 3 jui ^Ls dJLJjJ 7rjL>*Jl jf J^l jlII jLtlU p^j dJLl& Jl^jj 

II = Iph o» l*» 




0- Ji=L^ 
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: juL>JJ tiiL_aJl ^JL^ju-i f<u ^-^yJJI <J-u^jILl! 
4_ jlj_L^M ^M^ ^-^>l^ jl_u JlJjJL i^MiJI oLiJUU 4_w*Jl1I f> <V<tl 4 LaJjj J} jljL>JLI J_^jJtl J^^jj ju^. 

.4-^jL>Jl 1 La j Laj>J 1 *_a J-i^jj ^^p* Ju9j-tlj ^Lj-ti 
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4 ■ IB mm" Cu t p __ 




V oJ^Jl 
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JulC ciJLJij 5-uLj^^aJI 4-aJu-^JI ^jjo 4jU->JI ^^Ij^.^? 4JUjlL-J 4_uL^=l^| j^fc} ^Lj>«-i' ciJULoil -i^-J liJJjL^j 



Ly *,iujg J-<^ti] 4 n,M?tL cdJj^ij ^LJIa iliA (JT 1^. 5-pJ^ JlJj-UJ AjM^JI cJijLoitl £ruj (?) (V- 0) J^-> Mftl £- 
<JJuJl_jj ciJ^ILcLuc J-x^j-^j ^jjjLstlLd (J\±jl&jj$ (J-^s (Jl JllL-uu <-£J-lij LkajljILil ^J-ll^jjJI (^^ic (J j ' ^ >« 11 ^j-^=ucjj 

.(^) J^n^i .U jjVl aj! ju ^ Z dJlil! ol^j W ^Jliil aj! ju ^ Y ^jliil 

jLjj j^-^j ^J IjJ .J-jLC<-tl J_t*J?tI<JI 4_1L>. ^_ j <? r^lt LjjL-cuc 5JL>JI 0Jl& ^_ _ij^j>JI pj^se^a jj^oj l£j^1 Sj-a 




v- oj^ui 
:J&X\ Jf^>UI iJU. 4. iisMii! jl^LSU i^LLUI ^IjLUIj :>$*»JI £*2»jj (A- 0) J^-,,Mi 







^>t! jLul! jjIjj &*Lm 







:<J? (^1 (Uph) JJ-^-St J^>- £-* L^L^ (^jL-uUj 

U L = Uph 

jLli] LjLaj ^u^^a ^j^^oj La 4-taj>J I§_ A_l^jL>JI Cj^Lx^jJLI Jl^I ^jl.3 JJ-^ (J^ 3 Lr^ 1 ^^~"\' ^Jl (J-i-^^o JulC 
LjLaj J-x^j.^ j_& ^jliJI J-x^j-tl (JJ^^J ^^ i!aj>J !§_ ^j-^=Jj LjLj} Cj^Lx^j.^ £j£j-z>* VI (J\1jl^jX\ ^l^=d^ 

.Ijl^3uAj Sj^£, ^L^>j-4 L^-A dJliilj <JjVIj 

CjIjLj (j\ <l-f^J .(^~ 0) J^ M<tl £>* (1l) daj>Jl jLpJ (Iph) ^*>^ J^P LA? 4^L*JI cT4H^ q ^=a <nj 




V oJ^=_ 



Cos 30° = — 2- 



Iph 
Cos 30°x I ph = — 

f V3 x T ^ 

( T )xlph=y 



I L = V3xl ph 
.yijL^uo .1,73^jL 



Cos 30° = ^ 



JiliXI J^ <^yl\ 3 IU 2_ (I L ) lL kJI j\ j of ^f 

•(Iph) 



>r« 













: j Lull cjl^cjJLI '^^4»a 




IjLaj pj_^j?E-4 tiJujL-^3j 'j a <>* (^gjLujj 4-J^GJi 4^>*j2l CjIjLjj pj_<^?E^a ^j| da ^N > O * ~~ 0) J*^ uA\ ^yji 



IL1 



HI 













jtjtfrt ^ wjui jbai ?>£ 

.(_pUlt,l J_4^J5el!l 4_1U- 4" ^Mi5' '^J^' t^j'jJL^ fj-fl^A jljJaVl i_4J>lj J^ljjJI 4_1U- 4" 2jJ-UI ^jLmJ 

: (JT jfc cjijjlSJI jjj* p'j- 1 ' ^jMj J-^j-3^ 4JLa jj^lU jLp-H j^i^jlI 4 1 < niiLi (3 j >" ' i^~*j) 

S = 3 x U ph x I ph 
P = 3 x Uph x Iph x Cos q> : (P) ^LlAJI sjjl^ji - Y 

Q = 3 x Uph x IphX.Sin (p : (Q) aJLlLUI Sjj^ji - r 

flj j_SJI (JLSj-JjV ( _ r itbJLIj ( _ 3 _*j*Jjl (Jj_uajjJI ^jJUx ^_ cjIjLuJIj n j 37~^ cA-j ^LJa^L*-!' (JL^ju-t-ul q ^— ijj 

:L7 L U^= ekiJI cjLLu iJVju X£=A£uuAS 



P = 3 . Uph . Iph Cos (p 
P = 3.U L ' 1L 



.75 

P= V3. U L .I L . Coscp 



Cos cp 



P = 3 . Uph . Iph Cos (p 
P = 3 . -t= .I L - Cos cp 

P = V3 . U L .I L . Cos cp 



S=V3.U L .I L 

Q= V3.U L .I L . Sincp 



t^illtlj ^-<^?eJJl (J-U-^jjJl ^jJL>^ ^_ 4_J! ^ljJlLujJ 4JjLc-4 4-2j^LaJJ 



HV 













t^yillltlj ^y^atill Jjj-ajlII 5JU> 4- SjJlaH (j^ A^MaJI 



: J*»JI 2_ 4^-,i^,„U SjjL2JI iJU J^= 2_ v ,„<»j 400V 




Iph 



400 



s 



10 

2 



23 A 









J 


'T/X 




— *■ / > 




w 




— »- i i 









Iph 



Uph 

R 

400 



10 



= 40A 



Php = Ipli x R 
= 5290W 
P = 3xP P h=3x5290=15870 
P= 15,87 KW. 



Php = Iph 2 x R 

= (40) 2 x 1 0=1 6000 W 
P = 3xP P h=3xl6000= 48000 W 
P = 48 KW. 



Pa =3xP y 



> r a 



LI 



I 












tjl^LVl ^Mj jLltl j^ljj4-J^'j Jl 4^' o^W^ 



JL 



)j-LaJl Jl^j>* 4-^jlXj . 1 gfl m jILj^jjj-^jI J-x^jj ^-^ 



: Jul Li] I cjIIMjlJI J_<^lL-uj 



Uph 



J>0 ^J-L<^a> i 



Uph = Ul : ^Ali* J^jj 



:i_JLltl cj11>UJI J-<^jlL-uj (jjlaJl) 4-^jJI jLp ^>«-tj 

Iph = II : (jr^N <J^>* 



Iph 






t /-luILc ^JJUL^Q^ 



tjl^UVl a-uMj -i-ipil jL^I J^'i^ 4- jW^'i jL 4^' L>* J^ 3 <J-"W^ ^^ D dtS^ Y- °) 3j^|jJI 




o 



U- oJ^=. 



m 













: L4JU (Jjis 3 Juu jl^L^I ^M^ -*-*>U( jLl^I J^li-* 4- *]L*^JI 3jJlUI (j-uLtii 

:0v- o ) j^ ^11 aJLUi j^IjjJI 4- u^^unLiyi ji^ J-^jjj 



flf. 

fw7 — , 
Tft3p= 










2 


' 1 


> 


1 
> 




_J- 


1 


< 






^X u/ 




/7 


^ 


< 






x V 


^ 




Li « 


1 * 

-2 


V ^ 


-^ 


L 3 





z x y 






1 
1 


i 1 


t w 

) 






i 1 


i 






^V 




1 lr 


\N 




\ 

> 1 




•Vw 


1 


b 




LS 



L, L 2 L 3 



S^lj^-2 pj-^jsta ^_Lajuj wLJuj! Lka-j>J!j (^_Laj>Jl £)JJl_& ^j_4 (J-^s LA-^ ^6^^' (J^4^ Lf-^-J^ (J-^JdL9 

: U' l£' jli^Vl u^y^ JJ>lXI jLj^J 4jl^tl BjJlUI ^jJjL^JI 

P=P1 + P 2 



>r. 













:(U- ) J^, £J1 ^JlTiJt S^Sl jJI 4. U=a 




.(JjVI jL^cJJ ^jJwVI S^ljJLJI ^>-^ S^ljJiJI ^jlA 7"jb ^-^i, 



4-J^Lj CjIJ ^-kaJJI ^_ 3 ^***~J ^-^AJ Ij^jl^ ^jLluj 4_^jL>J| i La j u> -L 1 1 ^_ CJljLpJI pj-^5E^3 ^jL^d lij iJLi3_i 
.iSj^LaJI ^Jl^ Ajlitj-uiJ z i^gjljuujQ julC (J-lajshJJ Cj^Lx^j-^ ijuj 21 CjIJ j*jIjJlJ| ^_ Lai Cj^Li^j-4 







: U' l£' .^jMiJI 3j^^^?l 3?.|jj3 ^j-^?e-4 £>^ 3jLul 4_JL^=JI SjJlSJI (J^=d2 

P = P!+P 2 + P 3 

:(C0S <|)) BjJloJI J^U-a o-^Lf^ 

:4j3^L*JI ^c BjJuiJl J-aL*-4 l. <-<-(J^>*£ ^^P* (Al) daj>Jl jLpJ (Ul) daj>Jl Jl^->. ^c J-^s (J-^W^ 

Cos cp = — j= 

V3xC/Lx/L 

J-<^tJJ SjJl-SJI J-^Ljlx q] l?^-*--* l^-d^ SjJl-SJI J_aL*-4 i-j^lj o r^^i IjLs J_<^>JI *_a ^jljJiJl (^-lc cjI <V*<^-3uq 

.aJlSILc SjJlSJI J-^LjuC £)) (j^LXJ Ijt^S AjjIjJI <—olj lijj jJwLLc 

:4-JLlJI 4j3^1jl]| ^j-4 SjJlSJI J-aL*-4 c_jL_4jl^ ^j^3ucj OJj' <Lh^ At 
r- P2-P1 

tan cp = V3 x 

P2 + P1 

4-ojLcaJl 4_2j^iaJI 4 U r ol^j SjJl-SJI J-^LawC cA^^u ciJJjL^Dj j(j_U 2 I ^3MiJI J-gJst-U iJLjuaJI SjJlSJI (j-"Lf^ lXju 

Q = P x tan cp 

.j^LcjjLaJl ^-^-<-uj jL^>* 4 La < ul^j il^mi 3jJl2JI (J^Laj3 £j^~* ^ *j I JlA 



t^p^ jLpJIj Jl^>JI ^j-A J^3 A^jJu^ jl^L^I ^MiJI J-<^ti] AJj^LIaJI SjJlUI ASijJUS (j^=3 flj 

S = V3 x U L x I L 

:4-JLjJI a^^LjlJI ^c J-<^t.U iJLjuaJI SjJlSJI J-^Ljlx (j^u£ lXju 4j^kLIaJI SjJl2JI drs^ u ^~" 1 ^ jj 1 <i^-^ 

Coscp 



\n 






^>t! jLul! jjIjj &*Lm 







4«Vl ^J j>Uiill ^k JJUaj life) 

U L = V3 xU Ph 

II = Iph 

: JM\ J^jUl (Y 

U L =Ipl 

I L = V3 xI Ph 

LUjdlj U*iJI e^Jl^ 4- 4^1 I jLp c_jL^. (Y 



Iph — 



Zph 

Y / A : ji^LVi jy& jj>u! jLui <ju 4. sjjl^i (i 



P = V3 x U L x I L x Cos $ 


SJLjlS 3jJu3 


Q = V3 x U L x I L x Sin 4> 


ilcLLa SjJu3 


S = V3 x U L x I L 


ij^fcLIi SjjiS 



.LUjJIj U^l <^U 4. (j^kJ!) 



4»^j>iJ 



Uph 



V5 

380 



= 220V 



1,73 
Lib Uph = UL = 380 V 



\rr 






^>t! jLul! jjIjj &*Lm 







: (Y)JULq 

220V / 50 jlj_UVl i_uM^ hjju* jLu 4 ^=3 j ii (JT 1^. Lj-^>o iJL^j-^ 22 £2 L4JU J^= 5JLjl3 cjLajLIa cjM^ 



.(Il)^Jk]|jLj - r 

.4jl^tl 3j JlHIj jj-kJI 3jju3 - £ 



t/L 



i; u 


ph ~V3 




= 220 =127V 
1,73 


2)I Ph 


_ Uph 
Zph 




127 

- -5,78 

22 


3)Il 


= I Ph = 5,78 A 


4) 


Pph = Uph x Iph x COS (p 




= 127 x 5,78 x 1= 734 W 


P 


= 3 x P Ph 




= 3 x 734= 2202 W 



cM 



: (V) Jlla 

oL^a 220 v/ 50 Hz jljJeVl i-pMis a^-,, a ^ J_^>« *Ll« u'j^ J! J-^L^' ^^' 4- j^ 1 o^ 
Cos cp =1 jii^: iLljjlj^-i sjl^^j (jlj^il 1^^-ii^MO ^pJl ajjiiJl i.uj.>i < 15,8 A 

P = V3 x U L x I L x Cos (p 
= 1.73 x 220 x 15,8x1 
= 6013W 

6013 6,013 KW 



1000 



\rt 






^>t! jLul! jjIjj &*Lm 






: (i)JULa 

0jl JlJLc (to >» ^ <j> (^-ic J-^J 1^1 jlj-^^M ^JjM^ -i-ip-4 jLp ciJj^?e-4 L^JlJwLj <_p-5l iJLsuaJI SjJl-SJI c- <-<ao* I 

.ijj^LIaJlj il^mi Sjjiiil ( t cujl^I ^j (J.,0 0jJus J-^Ljl^ jii^. 12A 43jui jLp ( T f-^-ujijj 380 V 

P = V3 x U L x I L x Cos (p 

= 1,73 x 380 x 12x0,8=6311 W 
S =V3xUxI 

= 1,73 x 380 x 12= 7888,8 VA 
Q = V3 x U L x I L x Sin (J) 

= 1.73 x 380 x 12 x 0,6= 4733 VAR 



: (o)jli, 

fljJUS J_4L*_4J 380V Ju£>- ^ric J-**JJ 6,25KW Lfcjl jJLs 3jJU3 ujc-luJ jl^loVl ^Mj ->4><-4 jLu J-*i»- 

p 



I = 



V 3 x U x Cos ^ 

6250 
1,73x380x0,85 



11.1 A 



220V/50HZ jlj-LVl 4^M3 jjp^ jLu 4^-,, a Lr Ac LjiJiu <-,i ^ 

Q , P , II , Iph 

X L = 2 x n xf x L 

= 2x3,14x50x0,1=31,4 
_ £//?/* 



: OOJllo 

j U. Irl L qIa i_jL?s^ oLiLc <Lj^Lj 



: J*J! 



I 



Ph 



Z/?/j 



>r« 













220 



= 7A 



II 
P 

Q 



^ 



31,4 

= V3 X I Ph 

= 1,73 x 7= 12,1 A 

= S x U L x I L x Sin cp 

= 1,73 x 220 x 12,1 x 1=4605 

: (V) Jllo 

c_^o>l 380V/50HZ jl^LVl i^Mis jjp* jLu a^.A 

4j>*jJI jLpJ Lkaj>Jl jLp ~ 



il^LUIj iJLjtiJI SjJlSJI - 



U 



Ph 



= V/? 2 + XL 2 

= V3 7 74 7 = 

= UL_ 

380 



5Q 



L Ph 



1,73 

Zph 

220 



220 V 



= 44 A 



It 



5 
= Ip h = 44 A 



Cos (p = — =-= 0,6 

Z 5 

P = V3 x U L x I L x Cos q> 

P = 1,73 x 380 x 44 x 0,6= 17355 W 



m 







Q = V3 x U L x I L x Sin cp 

= 1,73 x 380 x 44 x 0,8 = 23140 VAR 

: (A) Jli* 

ic 80KW 5JLjl£ Sjjl^ < T 4jfc-uujj 380V/220V jljJ^Vl ^M^ jLp ^u n< ( j^a ^jlju 3j^l^ inn uj^s 

I COS (p2 = 0,9 J } CiLiS^aJl! £>* icj-^t^ gUrnl^J 4-Llux-^J ±\ji Ojjl^ COS (pi = 0,6 J_aL*-A 

: iM 

Coscp = 0,6 => tan(p=l,33 
Qi = Px tan (p! 

= 80x 1,33 = 106,6 KVAR 

s, = -^_ 

CoscpX 

= — = 133,3 KVAR 
0,6 

Coscp = 0,9 => tancp = 0,48 

Q 2 = Px tan cp 2 

= 80 x 0,48= 38,7 KVAR 

s, = -*- 

Cos<p2 

RO 
= — =88,8KVA 
0,9 

Qc = Qi - Q 2 

= 106,6 -38,7= 67,9 KVA 
Qc 



C 



Ixitxf xU 2 

^^ = 1,497 x 10" 3 F= 1497 uF 

2x3,14x50x(380) 2 






^>t! jLul! jjIjj &*Lm 







. jl^UVl ^Mi ^^pil jLj^' ^j^- 

. jIj-Ld V I ^M^ -i-ip-4 J4H Lt^* (Jj-*-^>^' ^j^-n <n t ^J^"^ ^-^J 
. cJijLiJ CJ^GJ ^.qjsejjl ( J_Lt^^jj| (JLD^^J * ^J^"^ (^^-"J^W 7 LJL ^3 

Ul - II 

Ul - II 

. ^yiuHJll ^J-Li^a^lll (JL>- ^- <— >!jL£dJ CjL^-jeHJLI i La La se a /S-LdU^Ju ?e-caj 

r^LJLU! a^ljJI e^M P = 3 xUphXlphXCs (p tiLJLill £a}L*Jl ^ 

P = /3xUlxIlxCs cp 

.^yiliUlj ^y-^^tljl (jjj^jljl ii_ 

. L»»lj jILicLalj ^ La '"'J^' SjJuLj! ^jjjLj^ — I 

. jm"j c-Lala a U> , ul aj SjJlSjI ^jjjLj^ — <__> 

. CjIjJLl^IsIj tLi^ij 4-La '-Ij^ SjJuLl! jjjjLj^ - d> 

t^ll!! Jjju>JLi SjJiLlI.1 j^^>JI uluq.1 



- \ 

- Y 

- r 

- t 

- 

- 1 

- V 

- A 



- \ 



- ) 



-& 


± 


21 


C-J 


f 


JL45JI 






380 V 


22 V 


127 V 


u Ph 


220 V 


380 V 








u L 



:^^\ 220v / 50Hz 

P > II > Iph ■> Uph 
500V , 50Hz ju^>Jlj 50 Q ^Li* J_^= i^z < J^ ^JL U^= ^UjLia ^l^ oJL^j - ^ Y 



>rA 






^>t! jLul! jjIjj &*Lm 







:a-JLiJI oLlUjlXI *U 4-^j^M (j^M^ -*-*><-* jLp dJj^t^ - )l 
H = 0,8 - 380V - 1,9KW - Cos cp = 0,77 

.( au^=z tl ^J-u^sjj J_i^ iicLiil SjJlSJIj c-Jjj^-ujlU jLp-JI ~ I 

< *<£^=2 t, 1 J-u^^j Juu 3jJl2J! J-^ulxj il^mi SjJl2JI ~ C-J 



^r^ 



eeWi 







»4^i 



L_aij^il 


fcSO^ 


? 
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.i 




£.L>j^^=JI cjLu-uL-uI 


.Y 


e_3lj^>* jUjLA 


( JjVI ^>JI ) i-uLjjtf^tl ^U_ujdjJI CjLu-uL_J 


T 




J^lJI CiVUtA ^.Cil^l^-itVI 


.£ 


^j' °J^iJ 


4 irl M^tl AjjplMI klAlt^H A ^jtf^tl I i^jtjJ^nn 


o 




~ ^.Ljj^^d — ^liJI < h (^>\\ i-d^JLl Lo*jJji^=uJI 


.1 


JuJl>JI ^-jjklj^Jl 


- ^l ^jd*^ — lL? ' * '^" ' * ^ ' ^ * H-^.tl 


.V 


4-Ll/ ^9-^j?e^a £)jjul Juu_u 


^ \j &^~^ »l <" < A i^W \a\\ L \\ i ii~*.\\ 


.A 


ciJjj^jj lJiJjj ^jUj O^hH* 


<\c\\lS\\\ AJ^jlllJI JlALjLaU (^lUI Cjl Mf^Jl 


.1 


^jLLu ~~ ^jjo-LfjLU la \.tTalj 1 ^.Lc-i} 4-^d vul/ 


oL^^tVljoljjJ! 


.^ ♦ 


^^^e-^auJj ^juJlC Jl$j?s^ ^jIj^dj 


JuijVl £j>U! *L>^tl 


.1 ^ 


(^.LOT*. J-U-U (3$)*-^ 


2 < w^^—Nt 


.^ 




j.-^L-JLl jLp-JI ^.iLua 


m >r 



\ t 



ubfLftt! 




^>t! jLuJ! £JU* 








ub^ctil 




^jVlSJb^J! 




Y 


.4 u-u (I^LlJlIi 4_u_uL-uVI ^_LAmi ~ 


Y 


. ^ i a (I^LlJuLI (jL^m clajH^j ^ < r< (I^LulXI (jl^Jj lJsj^aj ~ 


1 


.4_&L>ol JuJu>o (Jj-^J ^Ljj^^aJI jLlIU ^-<-u-lLs LllU JL>JLl ~ 


W 


.*-juAj!\ (JL^m Juju>0 4-2j^Ioj ^Uj^a J»-^ ^ J^- 1 < ^2-LX ^LrjuloLutXI (JL^m ~ 


U 


.4-LUJLt^LuLXl CjL_L<^=l]| ~ 


w 


a < , ,< <Ul )i *£j$^~* 1 1| ^r anL n^ JM , h a - 


YV 


.dJuLcjJjL^ J^-LLi^l ~ 


A1)UJI5^>II 


r» 


i^jIjU <j>$jlja " 


XI 


j-LJcL^L!- 


TO 


JJpJLt jLp-JI lJlj^aj ~ 


TO 


jjpJLl jLl^I ^j3 " 


TV 


JJpIt Jl^JL! i-u_uL_u^?l <~il (o^ntt - 


£• 


cjL^tHXu S^^pJLl cjLl^-^3lJI J-u-^j ~ 


iX 


.^JjL-tjucj iilLci ~ 


&U)l*Jb>4ll 


0^ 


i us<* 2 \ \\ a 2 Ajl 7t a , lr ^ry^i a^I \ ,3 aj, irtt|j , i^^,t|j jl r<t| i^tjUn - 


or 


.( 4-A>- ijuLq-4 ) lJiJLc (^^ic (^jIL>o Sj^SI-i ^r SjjJillj ^^Lj J^P-^ ciJjJL-u ~ 


0^ 


.( 4j_jju-u ijtjLq-4 ) < au^=2 a (^^ic (^jIL>o aj-SI-i A- SjJlSJIj Jl^j>JIj jLuJI ciJjJL-u ~ 


IV 


.(JjU-cuCJ iilLc! ~ 



ub^Ixll 












ubfctll 



vo 



VI 



vv 



a*j|jJI*Jb^l 



lJlJLcj i-j^Lc 4— 4jL2_4 (^JLc (^jJL>ij ^J|j_j 3j^t-i ^_ 3jJl_2J|j Jl_^j>J|j jLpJI ciJj 



.ilaJi3 






lJlJLcj 4-j_iLd i-ajlJLc ^ lr (^jJL>ij ^J|j_j 3j^l_i ^_ 3jJlJL1ij Jl_^j>J|j jLpJI ciJ< 



da S<* < cu£=2 



v^ 



.(jjljlll cryj - 



A' 



.(JjLtXLdJ 4JLL4T ~~ 



AA 



A^ 



<U 



.(jJuLcjJJL^ 












1 

3 



\r 



•c£j'>^ LtHJ " 



M 



.(Jju-cLrtj iJILci ~ 



<M 



.dJuLajjjLX j^-lL^I ~ 



W 



.(^jljjJl j-^lj-i U$i3 cj-^'j-^' J-^L?- 5 c^h 1 *JjL" ~ 



)-A 



.JcUXI jLUt iJjL^ - 



n 



>u 



no 






ubfLftt! 




^>t! jLuJ! £JU* 






A) 


ub^ctil 


3 


4^*1*11 3 Jb-jJI 


IW 


•4*jVl ^3^3 jjpi! jLull - 


UA 


.^-^jaeJJl ^J-4-l^jjJI ~ 


UY 


.^IdILt! ^J-U^jjJI ~ 


UO 


jl^UVl ^M^ -i-ipil jL^' S J^ " 


uv 


■jl^LVl AjjMj jLjlJt j^'j-* 4- jW^'i jL 4 J ^' o- 4 ^ " 


UA 


.^JLjuUI BjJlSJI (j-^Lf^ " 


>n 


.^JjL-cucj iilLcl - 


>r\ 


.ciJuLajJjL^ j^-ilo^l ~ 


^TA 


t*W'- 


CjLjTl>i.U 
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